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The Mozier block signal system, now in operation on 
the third division of the New York, Pennsylvania & Ohio 
R. R., has lately been adopted by the Cleveland, Akron 
& Columbus R. R., and the equipment of six of the 
stations has been completed. The Mozier Safety Signal 
Co., of Galion, O., also -has an order for equipping 62 
stations on the Chicago & Erie R. R., and _ reports 
prospective orders for several other lines. It is a single 
track block system, worked by operators in conjunction 
with the train dispatcher’s orders. A three-position 
semaphore is used, and the signal levers and telegraph 
instruments in the cabin are so interlocked that the 
operator cannot use the instrument (and, therefore, can- 
not answer a call or acknowledge an order) unless the 
signal is at “‘danger.”’ 





A new process of tempering a 14in. Harveyized 
armor-plate was tested at Bethlehem on Jan. 16. 
Heretofore this was done by ejecting ice-water aguinst 
the red-hot plate, in a vertical position, with the re- 
sult that the water was made boiling the instant it 
touched the upper end of the plate, and the heated 
water running down did not have the proper effect on 
the rest of the plate. In the new process the plate 
was laid down in a specially prepared frame; the 
water was made ice-cold by treating it with salt, and 
was then led to a large sprinkler lowered within one 
foot of the plate. The water was forced through 
the sprinkler under great pressure, while the under 
side of the sprinkler was kept cool by water running 
over it from a fixed spigot. The sprinkling continued 
for 1% hours, and the plate was then taken up by a 
crane and immersed in the cil-baths there, to remain 
30 hours. The government officers present regarded 
the new process as highly successful. 


A good illustration of the increase of journal friction 
with decrease in temperature has been furnished by the 
gravity railways in the anthracite coal region. Accord- 
ing to the press reports, the severe cold weather of the 
past week has greatly hindered the operation of these 
roads, some of which form important links in the 
transfer: of coal from the mines to the steam railway 
lines. The friction of the journals was so much in- 
ereased that cars had to be started with pinch bars on 
grades where ordinarily they move off as soon as the 
brakes are released. 


The Manhattan Elevated Railway has applied to the 
Rapid Transit Commissioners for power to three-track 
all the existing lines, except the Sixth Ave. line below 
58d St., and the parts in the down-town streets, and to 
four-track the Bowery. These additional tracks ought 
undoubtedly to be granted. They will not add ma- 
terially to the obstruction which already exists, while 
they will materially add to both the quantity and 
speed of transit. The most important new line pro- 
pose@ is one on West St., along the Hudson River, and 
one up Seventh Ave., Broadway and the Boulevard to 





the upper end of the island. The company is also re- 
ported to have acquired control of the New York & 
Northern R. R., which extends northward from the 
Harlem River far up into Westchester Co. This ts 
considered as a sign that the elevated railway contem- 
plates considerable extension in and beyond the 
nexed district’ of New York, although 
purchase has since been officially denied. 


“an- 


this reported 


The most serious acne accident of the week was a 
rear collision on the Cleveland, Cincinnati, Chicago & 
St. Louis R. R., at Alton Junction, T., Jam. 21. A 
freight train had been sidetracked to let the South 
western limited express pass, but the switch was left 
open, and the express ran into the freight, smashing 
several tank cars, the oil from which caught fire. The 
engineman was killed, but none of the passengers were 
seriously injured. The baggage cars were burned, and 
a large crowd had collected to view the wreck whet 
an oil tank exploded, and seven persons were killed and 
40 or 50 badly burned, some of them fatally. 


Two accidents, due to carelessness on the part of 
signal operators, have occurred on the Pennsylvania 
R. R. On Jan. 1% the FL FL V. southbound express 


from New York ran into a Newark local train between 
Marion and Harrison. N. J. The local train had been 
stopped to have 


some repairs made to the 


brake ap 
paratus, and a brakeman had gone back. The signa! 
at the entrance of the block had been lowered, how 


ever, and in looking at the signal the engineman failed 
to see the brakeman’s red lantern. Two persons were 
killed and about thirteen injured. On Jan. 21 the first 
section of a fast eastbound train from Harrisburg had 
stopped near Doeklow, Pa., to allow 
made to the brake apparatus, 
the second section, 


of repairs being 
when it was run into by 
which had been admitted to the 
block by the signalman. The rear Pullman car was 
telescoped by the engine and the wreck caught fire. 
About eight persons were injured, four probably fatally. 
We have commented on these accidents in 
column. 


another 


Another collision, or double collision, due 
to non-observance of the absolute block 
cured on the Pennsylvania R. R., 
Jan. 24. 


primarily 
system, oc- 
near Deans, N. J., 
In a rear collision of two westbound freight 


trains several cars were telescoped and the engine of 
the second train was thrown across the easthound 


track, right in front of an express train for New York. 
The engine kept the track but the baggage car and 
five mail and express cars were derailed and thrown 
down the bank. The wreck caught fire and several 
ears, with mail and express matter, were destroyed, 
and the mail clerks were rescued with difficulty. Three 
or four persons were injured. It is said that the block 
in which the collision occurred is too long for con- 
venience, and hence the second train was admitted 
before the first train had passed off the block. 


A bridge failure on the Lake Erie & Western R. R. 
near Peru, Ind., occurred Jan. 20. A fast northbound 
passenger train was derailed (by a broken rail, accord- 
ing to press reports) within 50 ft. of the southern ap- 
proach to the Wabash River bridge. The truck of the 
forward car left the track, bumping along the ties until 
the middle span of the bridge was reached, when the 
express, smoking, and chair cars left the track, crashing 
against the truss, which gave way and the entire span 
fell into the frozen river, 30 ft. below. The engine 
was dragged backward into the gap. The cars caught 
fire from a stove, but those of the passengers who were 
not badly burt succeeded in removing the others and 
none were burned to death. The train was entirely con- 
sumed. One man was killed and ten were injured. 

We are indebted to Mr. D. 8. Hill, General Super- 
intendent of the Lake Erie & Western R. R., for the 
following particulars: The structure consisted of 44 
ft. of pile trestle approach, then three iron through 
truss spans, each 133 ft. ¢. to c. of end pins, with 
four stone piers, and then 182 ft. of pile trestle ap- 
proach. One span and 44 ft. of trestle approach were 
completely wrecked, the rest of the structure being 
uninjured. The material of the bridge was all iron, no 
steel, erected in February, 1889, by the Union Bridge 
Co., of Buffalo, N. Y. “It is thought that the acci- 
dent was due to one of the driving wheels leaving the 
track from cause not yet determined, and that the car 
immediately next to the engine struck the west truss, 
probably the second post from south end, knocking 
it out ef place, causing the entire collapse of the 
span. The train was going northward. It is thought 
that none of the wheels of the engine or tender got 
outside of the guard rails. Two persons were killed 
and 11 injured. All the injured will recover.” 








A derailed train is reported to have wrecked a trestle 
on the Iowa Central Ry., near Morning Sun, Ia. The 
rear car went down and two persons were killed and 
four injured. 





A water-works stand-pipe burst at Asheville, N. C., 
on Jan. 22. It was of % and %in. steel, 45 ft. in 


. diameter and 60 ft. high, on a stone foundation, with 


a capacity of about 700,000 gallons. It is said that there 
was about 45 ft. of water in the stand-pipe when it burst 
——A small water-works tank at Wheatland, lowa, col- 
lapsed on Jan. 16, upon being filled, before the works 
had been accepted by the Council. 


One of the two large steel boilers of the 
plant at Napanee, Ind., exploded Jan. 21. 
pump-house, which also contained the electric 
destroyed. killed and three 


water-works 
The brick 
plant, Was 


Two men were injured. 


The spans of the roof arches for the 
station trainshed of the Pennsylvania R. R., 


Broad St 
at Phila 


delphia, Pa., are 306 ft. ®< ins., instead of 606 ft 
o ins., as stated in our last issue, owing to a typo 
graphical error. 

The kind, mileage and cost of street pavements in 
St. Paul, Minn., is given in the last report of Mi: 
L. W. Rundlett, City Engineer, as follows, the figures 
being for Jan. 1, 1892: 

Av. cost 

Length, miles per yd 

Cedar blocks on plank............ 20.45 $1.25 
Cedar blocks on concrete......... 20 1.52 
Pine blocks on plank............ 6.27 37 
Pine blocks on concrete.......... 25 2.01 

Asphalt. . eh bes nnd 6ws.6 6 4.1") 2.68 
Sree WIN. c ss locos cc acs 24 2.44 
BUA 6 aS CREB EORCCEN a eRe ssc 0’ a4 2.40 

OR OE eee 

Of the above miles of pavement 0.28 is mileage which 
has been relaid. In addition there are 2.74 miles, most 
ly cedar blocks, of private and bridge pavement 

The design for the tunnel under the Duluth, Minn.. 


ship canal submitted by Mr. ¢. C 
Pa., has been awarded the 
city. It provides for 


. Conklin, of Seranton 
$1,000 prize offered by the 
a conerete tunnel with a brick 
masonry lining 65 ft. wide and 32 ft. high at the 
point, and providing passages for 20 ft. wide 
and 14 ft. high. a railway track, and 18 ft 
high, and a foot walk 8 ft. wide high. The 
estimated cost is $796,400. 


lowest 
n roadway 

14 ft. wide 
and 8 ft. 


The Chignecto ship-railway company is 
about to resume active work. At least, at 
ing the shareholders and holders of the 


apparently 
a late 
outstanding 


meet 


mortgage herds of the Chignecto Marine Transport 
Railway Co. agreed to the issue of $1,750,000 firs! 
preference mortgage bonds with which to complete 


the work in the specified time. A new 
standing is said to have undertaken the 
directors have every confidence in his 
plete the ship-railway. 
News.”"" 


contractor of 
work and the 
ability 
So says the London 


to com 
“Railway 


The carborundum works at Monongahela City, Pa 
are said to be gaining a wide reputation for wheels fo 


grinding purposes, and the present capacity of 25 
Ibs. per day will be enlarged to 500 Ibs. per day. The 
material, which is said to sell at $100 per Ib., is com 


posed of coke, feldspar and other ingredients mixed in 
a plastic mass, molded in a hydraulic press and heated 
to a white heat. The wheels are used by the West 
inghouse Electric & Mfg. Co., of Pittsburg, for grinding 
in its lamps, and by the National Tube Works, of Me 
Keesport, for sharpening dies without removing them 
from their positions. The material is also used in 
shaping diamonds, and it is reported that the material 
will be applied to paper and cloth to be used like sand 
paper or emery cloth. 


Several Manchester Canal “bills are now before 
Parliament, the practical object of which Is the seeking 
of power to borrow $10,000,000, subject to the priority 
of all former mortgages. In the bill presented by the 
directors of the canal company it is stated that the 
company has expended and incurred liabilities to the 
amount of $59,788,985. Of this amount $8,550,000 has 
been spent in purchasing other canals now yielding a 
net annual profit of $300,000. The company's bill 
does not state that the sum asked for will finish the 
canal. 


A tire ordinance has been passed by the City Councils 
of Philadelphia, applying especially to omnibuses. It 
reguiates the license as follows: For an omnibus with 
its passengers which does not weigh more than 4,000 
Ibs., $75; if the weight be between 4.000 and 5.500 
Ibs., $100; between 5,500 and 7,000 Ibs., $150; over 
7,000 Ibs., $200, and no license shall issue for an omni- 
bus which shall, when loaded, exceed 11,000 Ibs. The 
ordinance provides that all omnibuses running on 
streets paved with. asphaltum shall be provided with 
flat tires of width as follows: For vehicles between 
4,000 and 5,000 Ibs., 244 ins.; between 5,000 and 6,000 
Ibs., 3 ins.; between 6,000 and 7,000 Ibs., 3% ins., and 
for omnibuses weighing, loaded, 7,000 Ibs. and upward. 
4 ins. The penalty for the violation of this provision 
is a fine of $100 for each and every offense. The or- 
dinance is meant to apply only to omnibuses running 
regularly and continuously over the streets of the city. 


Bids for about 7,000 tons of nickel-stee] armor-plate 
will soon be called for by the Navy Department for the 
new warships, under more stringent specifications than 
those under which the 6,700 and the 6,000-ton lots 
are being supplied, by the Bethlehem and the Carnegie 


‘fron works, respectively. 
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THE CITY ELECTRIC STREET RAILWAY 
POWER STATION OF LITTLE ROCK, 
ARK., AND ITS RECORD.* 


By B. J. Arnold, Consulting Engineer. 
(With inset.) 


Electric railway construction, like all other classes 
of engineering, has necessarily passed through its 
ploneer period accompanied by many mistakes and 
some failures, and although this experience has been 
chiefly confined to the electrical features, the power 
station bas always been one of the most difficult and 
variavie factors in the construction and operation of a 
road, 

This country is covered with numerous plants built 
in almost all conceivable shapes and arrangemeuts— 
some of which are good and some bad. Some are built 
without any apparent design and run with seemingly 
no regard for the feelings of the stockholders, while 
others show careful planning and are a source of 
satisfaction to their owners. 

It is not my desire or intention to-night to criticise 
or belittle the efforts of any engineer who has passed 
through the ordeal of building an electric railway 
power station, large or small; for if success has been 
his, he deserves it; and if failure has overtaken him, 
there is no one who realizes it more fully than him- 
self; and the reconciliation of his own conscience, 
combined with the wrath of the stockholders of the 
road, is sufficient punishment for his offence. 

lower station construction has now settled down to 
a substantial basis, and the requisites for success are 
fairly well understood by those engineers who have 
paid any considerable attention to this part of electric 
railway work, although the results obtained depend 
largely upon the conditions of each case and the judg- 
ment of the engineer. 

In designing a power-generating station, the engi- 
neer generally has three important questions to con- 
sider: First, the means of getting fuel and water to 
the station. Second, the relative location of the plant 
to the system which it is intended to drive. Third, the 
comparative value of real estate and cost of founda- 
tions between the desirable site and the available 
site. These conditions are different in every case, and 
the manner in which they are met stamps the man 
who is entrusted with the responsibility of the work as 
a success or a failure in this line of engineering. 

A description of a power house is not ordinarily at- 
tended with any great degree of interest, but the 
pecullar arrangement and location of the one which I 
am about to describe seem to meet the above condi- 
tlons In such a manner that I trust a description of 
this work will be of interest, 

‘The engineering of this plant was placed in the hands 
of the writer in January, 1891, and the management 
of the company for whom the station was built was 
broad enough and had sufficient confidence in humanity 
to give the engineer such authority and support that 
he took pride in designing and constructing a piece of 
work which has proved highly satisfactory to the com- 
pany operating it. Inasmuch as this plant was built 
in a remarkably short space of time, perhaps a short 
synopsis of the process of construetion will be inter- 
esting before describing the details of the different 
engineering features. 

Draftsmen were placed on the drawings in February, 
18D1, and the complete working drawings and details 
were finished in about 60 days, although the cor- 
rected drawings were not finished until about the 
time the plant was started, as the water arrangements 
for the plant could not be definitely determined at the 
time the station was designed, on account of the 
wells over which the station is built having been 
partially filled with debris. 

The financial market was such that arrangements 
for actual construction were not perfected until early 
in July, 1891, and the actual construction of the power 
station commenced July 15, although the contractor 
was engaged a few days prior to this in getting his 
chutes and false work into position for handling the 
brick. Although the entire station now stands upon 
a solid slate foundation, considerable difficulty was ex- 
perienced in securing foundations “for the north wall, 
or the one nearest the river, owing to the slate strata 
being inelined at an angle of nearly 45°, dipping 
toward the river. It was necessary, therefore, to ex- 
cavate the alluvial soil upon which the raflway track 
stands to a. depth of about 20 ft. below the railway 
track before solid slate was reached, and about three 
weeks of time was consumed in this excavation before 
bricklaying te any advantage could be started, al- 
though masons were put at work on portions of the 
foundations, wherever it was practicable prior to this. 

On Aug. 8 the solid footing for the entire sub- 
structure was secured, and bricklaying commenced to 
advantage. During the first month the construction 
was delayed about ten days by rain and several days 
owing to excessive heat, a number of men being over- 
come by it; but notwithstanding this, on Aug. 22 the 


*A paper read before the Engineers’ Club of St. 
Louis, at its meeting on Dec. 7. 
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sidewalls of the building and all of the foundations 
were well under way. On Sept. 12 the boilers were 
set in position, and the work of bricking them in was 
commenced. The foundation of the smokestack was 
completed and the iron construction commenced the 
same date. On Sept. 19 the work of erecting the 
engines commenced, and the first floor of the building 
(the dynamo-room floor) was being laid over the boil- 
ers and engines. A temporary are-lighting plant was 
now erected, driven by a portable engine and boiler 
rented for the purpose, and more or less night work 
was done on the building from this time forward. 

On Oct. 24 the boilers were completed, and one en- 
gine and the pumping system were ready for steam. 
The stack was practically completed to a height of 
180 ft. On Nov. 4 fires were lighted under the boilers, 
and the temporary lighting plant, which had previously 
been supplied by steam from a portable boiler, was 
driven from the main boilers of the plant from this 
time forward. 

Owing to the delay of the contractor for the pipe 
work, it was deemed best to erect temporary pipe, as 
it was important that the road should start as early 
as possible. Novy. 21 this work was completed, and on 
Nov. 22 the belts were put on, and the entire plant 
started for the first time, and run continuously for 34% 
hours during the trial trip of the road, without an 
accident or delay of any kind whatever. 

‘On the following day, Nov. 23, the road was formally 
and permanently opened for traffic, and has operated 
continuously up to date without a delay of any kind 
in any way attributable to defective designing. Dur- 
ing this period of 131 days, which elapsed from the 
beginning of the construction to the opening of the 
road, 32 days were lost on account of Sundays and 
rainy weather, leaving but 99 actual working days. 
During this time there were 1,000 cu. yds. of solid 
slate excavated, over 1,000,000 bricks laid, 333 M. ft. 
of lumber erected in the building and 1,000 HP. of 
engines, boilers and condensing machinery put in 
place. After the road had started, the remaining walls 
of the building, the front of the car barn and the 
offices were completed as rapidly as possible, although 
the offices and finished portions of the front of the 
building were not completed until the early part of 
1892. The entire plant, however, was under roof by 
Jan. 1, 1892. 

Having thus described the manner in which the 
plant was constructed, let us see what the reasons 
were for selecting this site and designing this kind of 
building. 

Power House Site.—When this work was placed in 
the writer's hands, he was shown three different sites 
in the city of Little Rock which were available, one 
of which was the property upon which the water- 
works had stood for a number of years, but had been 
abandoned, owing to the inability of the water com- 
pany to filter the water sufficiently well for city use. 
Upon this property were two wells excavated from 
solid slate. About $15,000 had been spent by the water 
company in sinking the wells and attempting to filter 
the water. They were almost filled with sand, so that 
it was difficult to tell how deep they were or what 
might be expected at the bottom, as no records of 
their sinking were kept by the water company. 

It was decided, however, that if this property could 
be obtained at a reasonable figure, it was by all 
means the best possible location for the power house, 
as it was near the heaviest grade on the line, accessible 
for water and fuel, and almost centrally located with 
reference to the railway system. 

The property upon which these wells were located 
consisted of a lot 100 ft. wide by 350 ft. deep, ex- 
tending south to North St., upon which it was decided 
the principal line of the road would run. This would 
bring most of the cars by the power station if this 
site were selected. Again, there was a solid slate sub- 
structure which would give a good foundation, and the 
profile of the land was such that the present building 
could be constructed. (See Fig. 1, longitudinal sec- 
tion.) 

The idea which then presented itself was to con- 
struct a building that would bring the entire plant, 
including the car barn, repair shops, boiler room, 
engine room and condenser pit, under one roof and 
on one set of foundations, thereby making it very much 
cheaper to construct and operate than it would have 
been if two pieces of real estate had been purchased 
and two distinct buildings constructed. 

Inasmuch as the water company had abandoned the 
property, it was sold by them to the railway com- 
pany for about one-third its real value, which was a 
very considerable help toward the realization of the 
original idea. The writer first proposed that the power 
house portion of this building and the front of the 
ear barn be constructed and the balance added as the 
requirements necessitated it, but it was afterward 
thought best by the railway company to build the en- 
tire building as designed. 

The main line of the St. Louis, Iron Mountain & 
Southern R. R. runs along the river bank in the rear 
of the building, enabling a side track to be built cheap- 
ly and fuel to be delivered directly into the coal house 
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with but one handling. Again, being located upon the 
river, and midway between Little Rock and Big Rock 
overlooking the river for miles in either direction, and 
the Ozark Mountains in the south and west, it gives an 
observer situated on top of the roof the most beanti- 
ful view that can be obtained in the city, which rv. 
sulted in providing for a summer theater to be placed 
upon the roof. To those not familiar with the locatio:, 
the idea of a theater on the top of a power station 
may seem absurd; but when it is remembere, 
that the roof of this building has an area of over 
six-tenths of an acre, and is located about 10) f; 
above the river, entirely removed from the noise of th. 
machinery, and that from it can be seen one of the 
most beautiful views in the Ozark Mountains, the 
idea may not seem so peculiar. 

The summer theater and garden has not yet been 
placed upon the roof, although arrangements are beiny 
made for its completion, and as the power station is 
located on the main line of the street railway, the 
theater cannot fail to become a source of revenue to 
the road that will make it quite an important factor 
to the company. 

It should be stated that this plant stands in one 
of the desirable resident districts of the city; and as 
the smokestack has never yet been known to show 
black smoke, it has not yet proved a nuisance to the 
residents near it. 

Arrangement of the Plant.—Let us now examine the 
arrangement of the plant. Beginning on the main line 
of the railway running along the river bank, we first 
come to a large well 30 ft. in diameter and 60 ft. deep, 
into which the water from the river is let for filtering. 
It should be noticed that the fluctuation of the water 
in this river is 33 ft. from high to low water, and 
that at certain seasons of the year the water contains 
a large percentage of solid matter, consisting mostly 
of vegetable substances; consequently, the means of 
handling it must be somewhat complicated. Before 
starting upon the plans of this plant the designer 
secured the government records of the river, extending 
back to 1844, thus ascertaining the extreme high and 
low water marks. A 14-in. pipe, which the water co.u- 
pany had used, was found in place running from the 
river into the outside well. This pipe is laid 2 fi. 
below low water line, so that the water supply in th: 
well is always insured. Below this pipe is a low-water 
filter, composed of a wooden framework supporting 
layers of charcoal, coke and pressed hay, through 
which the water filters by gravity into the lower por- 
tion of the well, the filters being used only when the 
water is exceptionally bad. From the bottom of this 
weil, where the filtered water remains, lead the suc 
tion pipes to the condenser pumps and other pumping 
machinery used in the plant. These pumps are placeu 
on brick foundations in the condenser pit, located in th. 
boiler room. This pit is 20 ft in diameter and 30 ft. deep, 
and in it will be placed 3,000 HP. of condensers and 
pumping machinery, arranged for either jet or surface 
condensing from the same system of pumps, the de- 
tails of which will be referred to later; 1,000 HP. is 
now in. 

Coal House.—On a level with the main track of the 
railroad formerly mentioned is the side track. This 
track is carried across the outside well on trusses. 
Next to the side track comes the coal house, which is 
20 ft. wide and extends the entire length of the bu'ld 
ing, and is capable of storing 300 tons of coal. Thai 
portion of the coal house which extends over the out- 
side well is carried on iron I beams and concrete con 
struction. 

Boiler Room (See Fig 2).—The boiler room is a rou. 
44x 89 and 25 ft. high. In it will be placed, whe the 
plant is completed, eight 250 HP. water-tube boilers, 
three of which are at present installed. Over the top 
of these boilers is a sheet iron breeching extending 
to the space between the center row of columns, where 
it joins the main trunk breeching leading to the smoke- 
stack located outside the main building. 

The permanent stack will be built of brick and wili 
be 84 ins. in diameter by 180 ft. high. 

Engine Room.—Just south of the boiler room is the 
engine room, with its floor located 6 ft. higher than 
that of the boiler room, which permits the exhaust 
piping system to be located under the floor. The room 
is 49x 89 ft., and will contain, when completed, 3.000 
HP. of engines; three of these, aggregating 1,000 HP., 
are at present installed. 

Dynamo Room (Fig. 6).—Passing upward from the en- 
gine room on stairs located on either side of it, we enter 
the dynamo room, 133 ft. x 88 ft., 6 ins. In this room 
will be located two distinct line shafts resting upon 
the tops of the partition walls of the building. From 
the north line shaft, which is at present installed, there 
will be belted eight 110 HP. railway generators, five 
of which are now in use. There will also be an addi- 
tional 110 HP. railway generator belted directly to a 
high-speed engine located below the boiler room, for 
the operation of the “Owl Trains,’’ after the main 
part of the plant is shut down. The other line-shaft is 
located on the top of the wall at the south end of the 
engine room, and from it will be driven the lighting 
machinery. The two shafts will be cross-conp' at 
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FIG. 5, PLAN OF CONDENSER PIT. 
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FIG. 2, PLAN OF ENGINE AND BOILER ROOM 
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their centers with a 54-in. belt, enabling any generator 
in the house to be driven from any engine, in case of 
accident to any one of the engines. The railway switch- 

~ poatd is located in the north end of the building, and 
the lighting switchboard in the south end, so that the 
leads from the dynamo to switchboard may be as 
short as possible, also keeping the railway and light- 
ing plants distinctly separate. Over each row of 
generators and the line of shafting an overhead single 
track railway with the necessary differential pulleys, 
ete., is designed to run for lifting out an armature or 
box caps. This railway runs to the elevator shaft, so 
that the heavy part may be delivered directly into the 
elevator and transferred to the machine shop above 
with little labor. 

Pit Room.—On each side of the dynamo room are 
stairways extending up to the pit room above. This 
room was placed in the plant to provide easy access to 
the motors and cars for making repairs at all times, 
without nécessitating the changing of location of the 
ears. In the rear of the room on the river end is a ma- 
chine shop 15 ft. wide and 88 ft. long, a portion of 
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stairs rising into the car barn. This room is 38 ft. 6 
ins. wide by 297 ft. long, and contains eight tracks 
4 ft. 8% ins. gage, and is capable of storing 96 motor 
cars. In the rear, on the river side, are located the 
small benches and stands for taking care of the head- 
lights and other small repairs of the cars, giving a 
pleasant airy room for the car barn employees. The 
floor of this room has a slight fall from the rear of the 
building to the front, so that in case of fire the cars 
can be gotten out of the house rapidly. These eight 
tracks swing into the main line of the road with 
eurves, thus doing away with the transfer table, which 
by some is considered objectionable, as in case of fire 
it would hinder greatly in getting the cars out. 
Summer Theater.—On top of the car barn roof is to be 
located the summer theater and pleasure garden, before 
mentioned, capable of seating an audience of 1,000 
people in the auditorium proper, and about 400 around 
the tables ard places of amusement in the Belvidere. 
The entrance to the theater is from the front of the 
building up one flight of stairs, having a total rise of 
but 16 ft. Suitable fire escapes are designed to be 
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FIG. 6, PLAN SHOWING ARRANGEMENT OF LINE SHAFTING AND DYNAMOS AT POWER STATION ; 
LITTLE ROCK, ARK. 


which is partitioned off for a supply room. The heavy 
portions of the car machinery can be dropped down 
into this pit room, placed on hand trucks and drawn to 
the machine shop for repairs with very little physical 
exertion on the part of the mechanics. It also provides 
an easy means for cleaning the cars. 

Washing Pit.—Extending 50 ft. south of this pit 
room is the washing pit, which has a tar concrete 
floor, sloping to the south, so that the drainage will 
run into the sewer connected at that end, and prevent- 
ing the water from flowing over the dynamo room. The 
washing pit extends the entire width of the building 
under all of the tracks, so the cars from any track can 
be run over the pit, washed, drained and run back to 
place without any transferring. 

Car Barn.—On each side of the pit room extend 





placed on each side of the building when the theater is 
completed. It will be noticed that the audience is 
but one short story above the ground, so that the ques- 
tion of safety is well provided for. In the rear of the 
stage are provided dressing rooms for actors, while 
the offices of the railroad company are located immedi- 
ately over the front of the power house and one story 
above the ground, and the conductors’ and motor 
men’s rooms are on the ground floor, under the offices. 
Foundations.—As before stated, this station stands 
upon a formation of solid black slate, which is as hard 
as ordinary limestone. Inasmuch as the slate was 
fractured in different places, it was not thought best 
to trust it to hold the foundation bolts for the en- 
gines: conseqnently holes were excavated in this 


slate, and the foundations of the engines were 


built of concrete, composed of one part of 
Louisville cement to two parts of sand and five parts 
of broken granite, and capped with several courses of 
brick upon which the stone foundation caps for the 
engines are set. The foundations have proved so satis 
factory that no vibration whatever can be detected in 
them when the engines are doing the heaviest work. 
The first story of the building from the foundation 
up to the level of the dynamo room floor is laid in 
Louisville cement and sand, while from the dynamo 
room floor to the top of the building the walls are laid 
in lime-mortar, composed of one part of lime to two 
parts of sand. 

Drainage.—A drain pipe extends from behind each 
cross wall to the sewer to take care of the surface 
water that would necessarily accumulate behind these 
walls were no outlet given it. At all other places tn 
the plant, where water can accumulate, suitable drain 
pipes are provided. 

Elevator.—An elevator, large enough to take a com 
mon motor truck is to be located in the northwest 
corner of the building, and runs from the boiler room 
to the car barn floor. By this means a cinder car 
can be lowered to the boiler room, loaded and returned 
to the car barn tracks and out onto the line, where 
the cinders are distributed for surfacing the tracks 
It also allows car trucks, supplies and heavy freight 
to be unloaded directly from the railway onto the ele 
vator and raised to the floor on which it is to be 
used. 

Electrical Equipment.—-The present electrical equip 
ment consists of 25 double 15-HT’. motor cars and five 
110-H?P. multipolar railway generators, with the neces 
sary switch board and overhead construction appliances 
with provisions made for adding four more railway 
generators and other cars without any additional ex 
pense, except for the purchasing of the machinery 
The plant is also designed for the addition of an elec 
trie lighting plant having a capacity of 10,000 16-¢. p 
incandescent lamps, and 1,000 2.000-c, p. ares, a por 
tion of which are now being installed. 

Engines.—The present equipment of engines consists 
of two Corliss tandem compound condensing engines 
having cylinders 203648 and 16 30 48, respec 
tively. Also, one 8x10 Ideal high speed engine for 
driving 18 are lights now in operation in the building 
The engine room is designed for an additional 2.006 
H?. triple expansion Corliss engine, which will drive 
the lighting plant. when installed, and one 175-H?P 
high speed engine for driving the railway generator to 
operate the “Owl Trains,’’ or those trains that run at 
night after the main plant is shut down. 

Roilers.—There are now three 250-HP. water-tufhe 
boilers installed. and provision is made in the boiler 
room for the addition of five similar boilers when the 
plant is extended, the connections for the steam pip 
ing being in and ready for same. These boilers have a 
grate area of 44 sq. ft. each. They were at first set 
with the manufacturer’s standard setting, based on 
the assumption that each square foot of grate surface 
would burn 30 Ibs. of coal per hour; but with a stack 
180 ft. high, corresponding to a draft equivalent to 1% 
ins. of water, this grate area proved excessive and the 
area was reduced to 33 sq. ft. to each boiler, by cover 
ing the rear ends of the grate with fire brick, and a 
material reduction of the coal burned was the result. 

Stack.—The permanent brick stack is not yet built, it 
having been thought best to save this expense at 
present and erect an iron stack suitable for one-half 
the plant. The fron stack thus built is 5 ft. 6 ms. in 
diameter, and 180 ft. high, anchored at the bottom to 
a brick foundation 10 ft. square at its base, 8 ft. deep 
and weighing 50 tons. The stack is %-in. thick at the 
base, 5-32-in. thick for two-thirds its height, and \-in. 
thick from there to the top. It is anchored with eight 
%-in. galvanized steel wire rope guys, running to pieces 
of railroad rail securely built into the masonry and 
covered with earth. 

It will be noticed that this fs a thin stack, but as 
it was only designed to stand five years, when it is 
expected the brick stack will be built, it was thought 
best to keep the expense down. This stack has stood 
a test of some of the most severe wind storms that 
Little Rock has known without being damaged, and has 
shown no signs of weakness. It was built up in sec- 
tions and riveted cold. 

When the stack question was being considered the 
writer believed that a high stack would produce com- 
bustion sufficient to prevent the issuing of volumes of 
black smoke, when slack coal was being burned, and, as 
before stated, this stack has never yet been known to 
show anything out of its top that could be calied 
black. The expectation of the writer has been realized 
and to this fact he attributes a portion of the economy 
of the plant, although it should be stated that the coal 
is a fair quality of semi-anthracite slack. 

Condensers.—There is at present one 1,000-HP. 
Smith-Vaile duplex jet condenser installed, with two 
Gordon steam pumps for boiler feeders, each one of 
which is capable of supplying the entire plant, as- 
suming a consumption of 20 Ibs. of feed water per 
HP. per hour. Provision is made for an additional 
200-HP. air pump and the necessary condensing ap- 
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paratus. The size of the air pump and the condensing 
apparatus is based upon the following formula given 
by Seaton, in his “Marine Engineering’’; 


v Q+ a ) 


where Ve«the volume of the double acting pump. 
Q «the volure of cooling water; q= the volume of 
condensing water in cubic feet; and n «=the number 
of strokes per minute. 
(To be continued.) 
NOTES FROM RECENT WATER-WORKS 
REPORTS. 

An inspection of the aqueduct connected with 
the water-works of Washington, D. C., an account 
of which was given in the last annual report of 
Geo. H. Eliot, Téeutenant-Colonel, Corps of Engi- 
neers, U. 8. A., who is in charge of the structure. 
showed large deposits of mud and many cracks. 

Colonel Eliot states that he can find no record of 
a previous inspection since the aqueduct was first 
put in use, about 30 years ago. Deposits of mud 
from 12 to 54 ins. deep were found in the aqueduct 
and by-passes connected with it. The greatest sec- 
tion of the aqueduct is 9 ft. in diameter, and its 
total length is about 11 miles. It is estimated that 
a total of 15,428 cu. ft. of deposit was found in the 
aqueduct, which would be about 10% of its total 
contents when full. Some of this deposit was re- 
moved during the year by loosening it with shovels 
and hoes and running off the muddy water at waste 
weirs. An appropriation is asked to permit of the 
cleaning of the entire aqueduct in one year. 

The inspection showed that there were many 
cracks in the masonry of the aqueduct, most of 
them at its top and over culverts. A few cracks 
were evidently caused by roots of trees, It is 
thought that most of the cracks were caused by 
settlement of the embankment soon after construc- 
tion. 

Results of the investigations made during 1891 
and 1892 regarding a new water supply for Albany, 
N. Y., are set forth in the report of the Special 
Water Commission on the Normanskill supply, ap- 
pended to the last annual report of the Albany 
Water-Works, and also in a separate pamphlet sub- 
mitted in December, 1892, in which the Water 
Commissioners recommended that a new supply be 
obtained from Kinderhook Creek. The report of 
the Special Water Commission contains separate 
reports by their Chief Engineer, Mr. I. M. de Varo- 
na: by Messrs. Rudolph Hering and John Bogart, 
members of the Am. Soc. C. E., as consulting engi- 
neers; J. Herbert Shedd, M. Am. Soc. C. E., and 
W. G. Tucker, Chemist; this report also contains a 
proposal from R. D. Wood & Co., offering to con- 
tract and introduce a supply from the Normanskill. 
A second report of this commission contains re- 
ports on the biological examination of the Norman- 
skill by Messrs. Theobald Smith and J. H. Stoller, 
and on chemical analyses by Mr. W. G. Tucker. 

The report of the Water Commissioners, recom- 
mending a supply from Kinderhook Creek, is ac- 
companied by reports fom Messrs. Clemens Efer- 
schel and J. J. R. Croes, members of the Am. 
Soc. C. E., as consulting engineers; from Mr. Geo. 
Yost, Engineer in Charge; chemical analyses are 
also presented as made by Messrs. Dr. Wm. 
Hailes, Jr.; W. G. Tucker, M. D., and F,. BE. En- 
gelhardt, Ph. D. 

The Kinderhook Creek supply is still under con- 
sideration. The estimated cost of a supply from 
this source is $1,600,000, including a masonry dam, 
45 ft. high, forming a 1,100,000,000-galion reser- 
voir; a 364n. iron or steel pipe 2271 miles long, with 
a hydraulic grade of 17 ft. per mile, or about 1 in 
311; a 200,000,000-gallon distributing reservoir; a 
36-in. steel pipe from the latter reservoir, passing 
beneath the Hudson River, to connect with pres- 
ent force main; and in’ addition a compensating 
reservoir to supply present water-right owners. 

The report of the Brooklyn Department of City 
Works for 1891, just published, contains a number 
of reproductions of photographic views, showing 
different parts of the extension of the water sup- 
ply conduit and accessories. This extension was 
lesecribed and illustrated in our issues of March 
7, May 9, June 6, July 25 and Oct. 24, 1891. 

The average daily consumption of water in 
Brooklyn for the year 1891 was 58,054,000 gal- 
lons, against 32,731,499 in 1881, an increase of 
nearly 80% in 10 years. In the same period the 
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number of taps has increased from 60,558 to 8v,- 
493, or a little less than 48%. Of the 89,493 taps 
in use Dee. 31, 1891, only 2,410, or about 214%, 
were metered. Up to the close of the year 442.7 
miles of supply and distributing mains had been 
laid. These figures do not include the Twenty- 
sixth Ward, which is supplied by a private com- 
pany. 

Mr. John P. Adams is Commissioner, and Mr. 
Robert Van Buren, M. Am. Soc. C. E., Chief En- 
gineer of the Department of City Works. Mr. I. 
M. de Varona, C. E., was Engineer in Charge of 
the conduit extensions. 





ETHICS FOR CIVIL ENGINEERS. 

(Address of Mr. 8. Whinery, M. Am. Soc. GC. F., 
retiring President of the Cincinnati Engineers’ Club, 
at the annual meeting, Dec. 15, 1892.) 

In the earlier periods of every craft or profession, the 
feeling that exists between the individuals engaged in 
it is, doubtless, one of jealousy and rivalry. In time 
this feeling gives way to that of tolerance, and at a 
still later period, the necessity for united action to 
foster and protect common interests brings about 
closer relations between individuals, which in turn 
often, at least, results in mutual respect, personal 
friendships and a feeling of professional brotherhood. 

This condition could not have been brought about, 
nor maintained, without careful regard for the rights 
and privileges, and even the sentiments of each other. 
Naturally, questions would often arise as to what were 
the rights and privileges of individuals, and the duties 
of each to the other, and these questions would be 
decided as they arose, by mutual agreement. Thete 
would thus in time be accumulated an accepted set of 
rules of conduct, governing the relations of the mem- 
bers to each other. 

Ethics being the science of right conduct, or the 
body of laws governing the relations between human 
beings, such a code of rules as we have referred to 
may properly be called the ethics of the profession; 
and by the term “professional ethics,” therefore, we 
mean that code of principles or rules of conduct which 
is openly or tacitly accepted as governing the rela- 
tions of members of the profession to each other, and 
to the public at large. } The older professions of medi- 
cine, law and divinity, each has such ethical codes, 
which have become well established. Whether re- 
duced to writing or not, their provisions are well 
understood, and they are regarded as binding upon 
the members as though they were parts of the 
decalogue. It would be interesting to trace the his- 
tory and growth of the code of ethics of each of the 
professions, but time will not permit, and we can 
only refer briefly to the condition in which they now 
exist. 

The medical profession has, perhaps, given more at- 
tention than any other to the formulation of a code of 
ethics. The American Medical Association adopted a 
very complete and comprehensive code of rules for the 
government of physicans in their relations to each 
other and the public, which is printed under the title 
“Code of Medical Ethics,"’ and can be found in the 
libraries and book stores. I shall have occasion to 
refer to this work further on, and need only say now 
that it embraces the whole scheme of medical practice, 
and deals with the subject under the following general 
heads: 

1. The duties of physicians to their patients, and the 
obligations of patients to their physicians. 

2. Duties of physicians to each other, and to the 
profession at large. 

3. The duties of the profession to the public, and the 
obligations of the public to the profession. : 

Each of these general divisions is again divided into 
sub-heads, which are still further treated of in detail 
in numbered paragraphs. The whole book occupies 
less than 40 small pages, but it is an admirable ex- 
ample of sturdy, comprehensive and condensed English, 
evidently prepared with the greatest care. No engt- 
neer can fail to be benefited carefully reading it. 

I have not been able to find a formal printed code for 
the government of the conduct of lawyers, but I am 
told that there is a well-defined body of ethical rules 
with which every young lawyer must acquaint him- 
self, and which every attorney must conform to in 


his practice at the peril of being disbarred. Very often ° 


the various courts—particularly, as I am informed, 
the English courts—have established rules for the gov- 
ernment of attorneys practicing before them. In this 
country a series of lectures on the subject was de- 
livered before the Law Class of the University of Penn- 
sylvania, in the year 1854, by Judge George Sharswood. 
one of the most eminent jurists and writers upon legal 
subjects of the time. These lectures were soon after 
printed, and in this form have become, I believe, a 
standard of ethics for the profession in America. 
While the subject is not presented in the formal 
manner of the medical code, of which I have spoken, 
it is a masterly treatment of the manners and morals 


of the profession, and nq one can read it without a 


profound impression of the dignity, the elevated stanc. 
ard of morality, the devotion te the cause of truth and 
justice, the high sense of courtesy, and the loyalty 1 
the profession with which the gifted author deals with 
the subject. 

So, also, the ministry of each religious denomination 
has a settled code of ethics, which, if printed at all. 
may usually be found among the printed rules for 
chureh government; but I have not had the time or 
opportunity to examine into the subject to any extent. 

Engineering is, comparatively speaking, a new pro 
fession; for, while mankind ever since creation has 
been brought face to face with true eng neering 


" problems, which even in the remotest periods were 


solved in a manner which yet excites our admiration, and 
while, therefore, engineers, in the true meaning of the 
term, have existed in considerable numbers in all ages, 
it is a curious fact that only in quite recent times has the 
occupation crystallized into a well-defined profession. 
It is true that the mason-architects of the middle 
ages, who may, perhaps, be regarded as the fathers 
of the profession of civil engineering, formed a distinct 
eraft, with a complete organization, which might 
fairly entitle them to be called a distinct profession. 
But that organization embraced social, political, re- 
ligious and fellow-craft features, which rendered it 
entirely distinct from the modern profession of civ! 
engineering. 

To this comparatively short life of the profession is 
doubtless due the fact that there exists no well e-- 
tablished code of ethical con@uct among its members. 
As suggested In the earlier part of this address, it 
requires time to develop the necessity for and ex- 
perience to determine what rules of conduct are nec- 
essary, before it is possible to formulate them into a 
settled code. It would seem, however, that the time 
has now fully come when it is desirable and possible 
to collect into a formal body of professional ethicul 
rules a statement of the principles which shoul! 
govern every one who practices the profession. The 
discussion of the subject is, therefore, believed to be 
timely and appropriate. . 

It has been well said that a correct code of ethics 
must be founded upon the decalogue. This applies as 
well to professional ethics as to general ethies. Con- 
sequently, such a code must be built up along the 
lines of the system of morals, which is univesally 
recognized as the outgrowth and sequence of the 
ten commandments. And as the application of th s- 
principles is universal, so a complete code of profes- 
sional ethics must deal not alone with the relations of 
the members of that profession to each other, but 
must comprehend as well, their relations to the pub- 
lic at large. This is an important point to keep in 
view,( for no class of men has the moral right to set 
up for itself a standard of conduct, which, however 
advantageous it may be for their selfish ends, shall 
disregard the rights and courtesies due to those who 
are not members of their particular calling. 

In outlining a code of ethics for civil neers, it 
will be convenient to follow the scheme of the ‘(Code 


_ of Medical Ethies,” and divide the subject into a 


number of topical heads, such as: 

1. The duty of the engineer to the profession. 

2. The relation of the engineer to his profession»! 
brethren. 

3. The duty of the engineer to his clients or em. 
ployers, 

4. The duty of the engineer to the public. 

5. The duty of the engineer to himself. 

It_is not at all certain that the 
which these divisions are stated 
their importance, nor is it 
be treated entirely independent of 
contrary, it will be at once 


-1. The Duty of the Engineer to the Profession. 
In introducing this branch of the 
do better than to quote from the 
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sary to say that the exercise of such functions calls 
for the highest degree of intelligence, fidelity, and in- 
tegrity. That engineer who does not merit and gain 
the unqualified confidence of the world in his fidelity 
and probity falls short of the most important standard 
by which the public judges his calling, and to that ex- 
tent lowers the standard of the profession and does 
evous ry. 

pe Seseee, therefore, owes it as a first duty to 
the profession, as well as to the public, and to him- 
self, that his reputation, both personal and professional, 
should be, to say the least, above suspicion. 

Every engineer owes it to the profession that he 
should add something to its store of professional 
knowledge and experience, and to this end, he should 
be not only a close student and careful observer, both 
within and outside the beaten paths of the profession, 
but should esteem it a duty to make public in some way, 
for the use of his professional brothers, whatever in 
the way of new data or experience his professional 
study or work may achieve. Of course, it is given to 
most of us to “train in the ranks’’ as it were, and few 
can hope to become prophets or teachers, like Stevenson 
or Briesson or Roebling, but it falls to the lot of most 
of us to discover at some time in our professional ex- 
perience some new fact or method or principle which 
may be of use to the profession, and we should esteem 
it a duty to place it at their service. 

There is a prevalent feeling among engineers—which 
in the main is most creditable—against “rushing into 
print,” as it is called, or against appearing to court 
publicity. But in this, as in other things, there is a 
“golden mean,” which we should seek out and follow. 

It is not enough that the engineer shall conform his 
conduct to what is generally recognized as strict 
morality. He must carefully avoid those minor offenses 
against what are called the proprieties of life, and 
which, while not immoral, are. derogatory to the 
dignity and exalted character the profession should hold 
among men. Some such offenses may be classed us 
unprofessional, and among them may be named the fol- 
lowing: 

It is considered unprofessional for an engineer to 
resort to advertisements which consist of more than his 
professional card, to which there may be added a state- 
ment of the specialties which he is most competent or 
most desirous of following. To refer in such advertise- 
ments, or business cards, to the notable works he has 
executed, or the important positions he has filled, savors 
too much of self-adulation and boasting. He may, how- 
ever, with perfect propriety, add after his name de- 
grees conferred by reputable institutions of learning, 
or the fact that he is a member of one or more pro- 
fessional or scientific societies, because these are facts 


who should advertise himself as 
ine outer F eaidicion to the President’’ would be 
promptly dealt with for unprofessional conduct. 
The engineer should not seek immodest notoriety 
either for himself or his work, nor should he attempt 
to build up his own reputation at the expense of others. 
It is as true of engineering as of medicine, as stated in 


Medicine is a liberal and those admitted 
ere eS Soe expectations of 
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would require, that if the inventor be at the time in 
the service of a client or employer, engaged in solving 
a particular engineering problem, and if his invention 
relates to the solution of that problem, the client or 
employer is entitled to the use of the invention for the 
purpose in hand, but the inventor may protect his in- 
vention by patent, and require compensation for its use 
by other persons. 

Under the head of unprofessional conduct may be 
classed an offense which by most civil engineers 1s 
considered as not simply unprofessional but as clearly 
immoral. I refer to a practice which is said to prevail 
to a limited extent in allied professions, but which I 
believe very few civil engineers are guilty of—that of 
accepting commissions on machinery or supplies pur- 
chased or recommended for the use of a client. I need 
hardly go into details on this point, since I think the 
practice is not defended even by those who are guilty 
of it, except on the ground that custom has made it 
allowable. 

The same question in a different phase presents itself 
to the engineer when he is asked to accept valuable 
presents from a contractor who is engaged upon work 
under his direction. [The safe rule of conduct is, that 
the professional man may accept from the dealer or 
contractor such small gifts or favors as are usual be- 
tween persons or friends under similar conditions, con- 
sidered entirely apart from the business relation. It 
ought to be clear that anything more than this must be 
prompted by selfish and unworthy motives on the part 
of the contractor or dealer, who, if bis offers are ac- 
cepted, bas the right to demand full consideration 
therefor, and will expect the obligation to be paid with 
liberal usury. 

An engineer should be careful not to undertake en- 

gements which he is not competent to fulfil with 
honor to the profession, )justice to the employer, or 
credit to himself, whethér his lack be of natural en- 
dowments, specific knowledge, or experience. Laudable 
ambition and enterprise, and self-reliance, are—particu- 
larly in the young engineer—most important and credit- 
able qualities, and should not be condemned or dis- 
couraged. It is not possible to draw the line exactly 
between justifiable and hopeful self-confidence, and 
hopeless inability, but it is safe to say that very few 
young men who are entitled to admission to the pro- 
fession are not able to decide for themselves what they 
may reasonably hope to achieve, and what for them is 
unattainable. 

It is unprofessional for an engineer to speak dis- 
paragingly of the acquirements or the opinions of his 
professional brothers; to indulge in rivalries or jealousies 
over professional matters; to express hasty opinions 
about professional subjects upon which he is not fully 
informed; to{|volunteer professional advice where it is 
not solicited, or to critize adversely in public the pro- 
fessional work of another. , 


2. The Relation of the Engineer to His Profes- 
sional Brethren. 


In considering this part of the subject, we are met at 
the outset by a serious question—who are to be con- 
sidered as professional associates? 

In the professions of the law and medicine, this ques- 
tion admits of a ready answer, for there are established 
standards by which to determine who are, and who 
are not entitled to be considered as members of the 
profession, and therefore entitled to professional 
courtesy. In medicine, for instance, when a man has 
been examined by the established tribunals, and has 
been licensed to practice medicine, he is to all intents 
and purposes a full-fledged member of the profession, 
and entitled to all the rights and courtesies belonging 
thereto, and neither youth and inexperience on one 
hand nor age and eminence (except in so far as these 
qualities bring with them personal regard and favor) 
on the other hand can add to or take from his rights 
and immunities. 

In the law, no man is entitled to consider himself 
within the pale of the profession, until he has passed a 
satisfactory examination and has been “admitted to 
the bar; but when so admitted, he may justly claim 
every professional courtesy and consideration. So also 
i’ the ministry, there are established standards in 
every church, which make a sharp line of demarcation 
between the unordained and the full-fledged wearer of 
the cloth. 

In our own profession, very unfortunately, no such 
formal standards have been established, and the en- 
gineer is called upon to face the fact that professional 
courtesy is claimed by every degree of professional 


applicant for professional courtesy. He will have no 
difficulty in placing the great majority of those with 
whom he comes in contact, on the side of the line 
where they properly belong, and he will do well in all 
questionable cases to give them the benefit of every 
reasonable doubt. No man should be condemned except 
on credible evidence, and very often the mantle of 
charity may with propriety be thrown around human 
weaknesses and limitations, if actuated by honest mo 
tives. When, however, the engineer is brought in con 


tact with unmistakable cases of professional char 
latanry, there can be no question as to what course he 
should pursue. His duty both to the profession and to 
the public at large, as well as his self-respect, will 
prompt him, not merely to refuse to treat the offender 
as a professional brother, but to lose no opportunity 
to expose him, and to hold him up to the scorn he de 
serves. 

When we consider the vast sums of money that are 
worse than wasted, the failure of worthy enterprises 
through the charlatanry of such pretend?rs, and par 
ticularly when we consider that such failures are sad 


died upon the profession by a public who have no 
adequate means of discriminating between the spurious 
and the genuine engineer, our sense of justice and duty 
has no choice but to ‘‘ery aloud and spare not.’ 

In case the engineer should be called by an employer 
to consult with or work in connection with such quacks, 
only one honorable course is open to him, and that is to 
refuse absolutely to have anything whatever to do with 
the matter until the offender shall have been uncondi- 
tionally and permanently relieved; and should he then 
take responsible charge, he ought to point out to his 
employer any flagrant errors of a professional char- 
acter made by the offender. Only in this way may we 
hope to educate the public to discriminate between the 
quack and the competent engineer. Of course in dis- 
charging this unpleasant duty, he should be careful to 
discriminate between mere lack of judgment or ex 
perience, and the violation of well known principles or 
facts, which every engineer entitled to practice the 
profession should know. Thus: A bridge may be washed 
away or destroyed because the engineer who designed it 
may not have been able to obtain correct data as to 
maximum high water, or because through lack of judg 
ment he placed the structure too near the high water 
line. In neither case is the fact positive evidence of 
want of professional knowledge; but if through lack of 
elementary knowledge how to compute the stresses in 
the several parts of the structure, certain of those 
parts are made criminally weak, or a great and waste- 
ful surplus of material put in other parts, there is con- 
clusive evidence of empiricism or incompetence. 

It is to be feared that civil engineers are sometimes 
remiss in that scrupulous regard for the rights and 
reputations of their professional brethren, which is so 
carefully observed in other professions. 

It is not improbable that the want of respect so 
frequently shown to the profession by the public, is due 
in no small degree to the want of respect which the 
members manifest for each other. It can hardly be ex- 
pected that the public will respect the members of a 
profession who do not respect each other. It is there- 
fore a duty to the profession, as well as to its individual 
members, that every honorable professional associate 
should receive the highest degree of respect and 
courtesy at the hands of every other. 

Engineers—and especially those of high standing in 
the profession—are not infrequently called for consulta- 
tion and advice upon work that has been designed, and 
may be in course of construction, under the direction 
of a fellow-engineer who still remains in responsible 
charge of the work. Consultation engagements of this 
character are highly honorable, but they involye grave 
responsibilities. It requires good judgment and the 
most scrupulous regard for the rights and courtesies 
due to professional associates, to avoid giving cause for 
offence, and the consulting engineer is often at a loss 
to know just how he may safely proceed. 

The medical profession has apparently devoted much 
care to the subject of the etiquette of consultations, and 


remains in direct previous charge of the work. It 
should be entered upon only with a‘ harmonious 
understanding between the two, and the consulting en- 
gineer should be careful to acquaint himself with all 
that has been done by the engineer in charge, and the 
reasons therefor. If the consulting engineer shall find 
that errors of fact or judgment have been conmitted, 
he should call his predecessor's attention to the fact, 
and allow him first an opportunity to make the proper 
corrections explanations bis employers. Should 


or to 
they differ in opinion, and the engineer in charge de- 
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cline te accede to the views of the consulting engineer, 
good faith to his employers will require that he should 
state the facts and his own opinion to them fully; but 
in doing se, he should be careful to make his report as 
deferential as the facts will justify, to the engineer in 
charge, and be careful to treat his opinions with proper 
respect, and to present his dissenting views in such a 
way as to avoid as much as possible the injury or 
humiliation of his professional associate. He must, 
however, never forget that his allegiance to truth and 
justice takes precedence over mere question of courtesy. 

The same principles apply with equal force to cases 
where one engineer has succeeded another in charge of 
professional work, except, of course, in so far as 
personal consultation may be impracticable. 

It is, of course, unprofessional, as well as in the 
highest degree dishonorable, to seek to undermine the 
work or character of a professional associate, for any 
reagon, but more particularly so if the object is to sup- 
plant him in any position he may hold. 

Engineers should cultivate friendly and cordial rela- 
tions with,eand the good opinion of professional 
brethren, I cannot do better than to quote from Judge 
Sharswood's ‘‘Legal Ethics’ upon this subject: 

Nothing ts more certain than that the practitioner 
will find, in the long run, the good opinion of his pro- 
fessional brethren of more importance than that of 
what is commonly called the public. The foundations 
of the —_—— of every t great lawyer will be 
discovered to have been laid there. Sooner or later, the 
real public—the business men of the community, who 
have important law suits, and are valuable clients-— 
indorse the estimate of a man entertained by his 
associates of the bar, unless indeed there be some glar- 
ing defect of popular qualities. The community know 
that ar are better qualified to judge of legal attain- 
ments, that they have the best opportunity of judging. 
and that they are slow in forming a ju ent. The 
good opinion and confidence of the members of the same 
profession, like the King’s name on the field of battle, 
A “a tower of strength;” it is the title of legitimacy. 

There is good reason to believe that this is true of 
civil engineers as well as of lawyers. 


3. The Engineer's Duty to His Clients or Em- 
ployers. 


The engagements of civil engineers are of two gen- 
eral Classes, ‘The first, and most common one, is where 
he is employed in some subordinate position, upon a 
stated salary, under the direction of another engineer 
to whom he reports. To the second class belong that 
more fortunate order, who are employed as chief engi- 
neers, reporting directly to the officers of a corporation, 
or those who have a general engineering practice, and 
charge their clients fees, dependent on thé labor in- 
volved, or the importance of the service rendered. 

In the first class the superior officers stand in the 
double relation of professional brother as well as 
employer, but it is only in the latter relation that we 
shall consider him just now. 

When an engineer undertakes to do certain profes- 
sienal work for a client or employer, it is obviously 
his duty to devote himself to the interests of that 
cent with conscientious zeal and fidelity. His per- 
sonal interests or affairs cannot be allowed to.stand 
in the way of loyal devotion to the interests of his 
clieut. The only exception to this rule is where the 
demands or interests of the client conflict with the 
engineer's sense of right and wrong. In the practice 
of the law, even this exception is not allowed by many 
able lawyers, who assert that the attorney is jusiified 
in any action, be it right or wrong, which will serve 
the interests of his client. So great an authority as 
Lord Brougham sustains this view, in these emphatic 
words: 

An advocate in the discharge of his duty knows but 
one person in all the world and that person is his 
client.. To save that client by all means and ex- 
nedients, and at all hazards and costs to other per- 
sons, and among them to himself, is his first and 
duty; and in performing this duty he must not 
the alarm, the torments, the ruction he may bring 
oe others. Separati the duty of a patriot from 

hat of an advocate he must go on ess of 
consequences; though it should be his unhappy lot to 
involve his country in confusion. 

While few able and cool-headed attorneys would ap- 
prove so radical a view, it is within the observation 
of most of us that in the héat and excitement of a 
trial most lawyers grow somewhat oblivious to what 
others regard as the rights or feelings of those who 
find fhemselves on the opposite side. 

It is impossible to conceive of any conditions or cir- 
cumstances that would justify an engineer in violating 
his sense of truth and justice, in the service of a 
client. Some examples of practice, which illustrate —- 
apply ‘this vital principle, may be referred to as folk 
lows: 

Engineers are often engaged to report upon the 
value of properties, such as mines or railroads, which 
the owners are offering, or are about to offer for sale, 
They very naturally desire, and too often expect that 
the engineer will make a favorable and rose-colored 
report, whatever state of facts his examination may 
disclose. It is often, tacitly, at least, urged in such 
cases, that the favorable conditions only shall be mad: 
to appear in the report, and that unfavorable facts 
be either dwelt upon lightly or altogether suppressed. 


Again, engineers are frequently asked and expected, 
when reporting upon the estimated cost of public 
works, to keep these estimates within stated limits, 
whatever may be the probable actual cost of the 
work, the object being to mislead the public as to the 
actual status of the enterprise, and thereby induce 
them to invest money under a misapprehension of the 
facts—an offense which the law characterizes as 
“procuring money under false pretence.”’ 

it is hardly necessary to say that no honorable engi- 
neer can for a moment doubt what course to pursue 
in such cases. The truth, the whole truth, and nothing 
but the truth is the comprehensive formula to which 
every legal witness must subscribe under oath, and 
the engineer cannot for a moment allow his official 
word and honor to fall below the plane of the oath- 
bound witness. 

Engineers employed as expert witnesses in cases be- 
fore the courts are often placed in delicate and some- 
times difficult positions, They are generally called by 
one of the parties to the case, for the purpose of 
testifying to certain technical or physical facts, or to 
express opinions upon the professional work of another 
engineer. Of course, no honorable engineer can, under 
such circumstances, so shape his testimony as to seem 
to distort the facts, or lead to wrong inference there- 
from: but the same result may be, and doubtless often 
is attained by unscrupulous attorneys who, by skil- 
fully shaping the questions asked the witness, and 
compelling him to answer without full explanation, pre- 
vent the presentation of the whole truth. It is doubt- 
less often the case that witnesses are thus in effect 
compelled, however unwillingly, to violate the solemn 
oath taken when entering the witness stand. In such 
cases the witness, whether he be an engineer or not, 
cannot be justly held responsible for wrong-doing. 
All that he can do is to make his answers conform to 
the exact truth, and to take advantage of any 
opportunity offered to present the whole truth, not- 
withstanding the lawyers’ efforts to suppress it. BHs- 
pecially should he be careful to deal justly and fairly 
with the reputation and work of brother engineers, 
upon which he may be called upon to testify. The pro- 
fessional man who as an expert witness will willfully 
distort facts, or allow himself to be made an in- 
strument for suppressing the-truth in the interest of 
any client, or for any fee, is a contemptible mercenary. 
It is difficult to conceive of anything that more effect- 
ually destroys the confidence of the public in the skill 
and probity of the members of the profession than 
the spectacle of two of these members in good stand- 
ing willingly testifying or allowing themselves to be 
made to appear to testify to alleged personal facts 
which contradict each other. 

The question has sometimes been raised, whether 
after a professional engagement has expired, the engi- 
neer is under any obligation to his former client to 
refrain from accepting another engagement that may 
be in its character inimical to the interests of that 
former client. Mr. Mendes Cohen, the honored Presi- 
dent Am. Soc. C. E., in his address at the Point 
Comfort Convention, upon the history of the B. & O. 
R. R., speaks thus of the conduct of Mr. Knight, the 
first Chief Engineer of that road: 

Mr. Knight had resigned from the Baltimore & Ohio 
Railroad, and had been succeeded by Mr. oe in 
1842, about the time of the etion of the to 
Cumberland, and now brought the knowledge and 
skill acquired in the amount * service os 
15 years of connection with it to bear in opposi to 
its plans, and to the views of its chief eer, his 
former assistant. The situation may well ve been 


merreains to Mr. Latrobe, whose notions of pro- 
fessional cs were of a different order. 


‘The inference is unavoidable, that in the opinion of 
so high an authority as Mr. Cohen, the conduct of Mr. 
Knight was unprofessional. It is possible that the 
facts, as known to Mr. Cohen, justified his harsh con- 
clusion; but as the case appears to the unprejudiced 
reader the condemnation does not seem merited. 
Doubtless Mr. Knight acquired, or at least greatly 
augmented, his stock of knowledge and experience of 
railroad location and construction while thus serving 
15 years in the employ of one of the very earliest ra‘l- 
roads. That knowledge and experience (with the limi- 
tation noted below) became a part of his profess‘onal 
equipment, and was undoubtedly his personal prop- 
erty. After his engagement with the B. & 0. R. R. 
had ended, he was under no obligations whatever -not 
to accept an engagement which might be inimical to 
the road, and he was fully justified in making use of 
the general knowledge and experience previously ac- 
quired in railroad work in the interest of his new 
clients. Nor did the fact that his successor as chief 
engineer of the road had been his former assistant 
necessarily affect in any way the situation. No princi- 
ple is more firmly established in the practice of law 
than that an attorney may accept cases in which he 
may find himself opposing the interests of. a former 
client, whase attorney may be his dearest friend or 
benefactor. But if, as such attorney, he should make 
use of confidential information obtained while in the 
employ of the former client, or should take advantage 
of the pergonal weaknesses of that client, learned in 
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the confidence of their former relations, his conduct 
would be dishonorable and unprofessional in the ex. 
treme. So, if Mr. Knight in his fight against his ¢,,. 
mer employer, made use of confidential informs; \,,,, 
acquired while engaged on the road, or took advantyy. 
of, for instance, weak points in its charter or org); 
zation, which he could only have become cogni7.::; 
of through his official position, his professional e:})) -<. 
as well as his integrity, might well be impugned. 

This suggests another question that has someti).-s 
arisen in engineering practice. To what extent do : jj. 
facts acquired and the results reached in professic:,.:| 
work belong to the client for whom the work is done 
and to what extent do they become the property of, 0: 
can they be made use of by, the engineer? 

It would seem clear, without argument, that all the 
,griginal notes, maps or plans, and information, as well 
as the final result or report are the property of the 
client, who pays for having the work done, unless 
there is a previous understanding to the contrary. 
There is, however, no reason why the engineer should 
not retain copies of such documents as a part of his 
stock of knowledge and engineering equipment fo: 
other work. The information thus collected and pre- 
served may be of great assistance to him in future 
engagements, and it may sometime become important 
as a means of defending his professional character. 
The privilege of using information acquired while in 
the services of a client is subject to one condition that 
no honorable engineer will violate. Such records a) 
facts cannot be used to oppose in any way the business 
a of the client for whom the original work was 

ne. 

Perhaps the question of proper fees for engineering 
services belongs appropriately under this division of 
the subject. In this matter civil engineers seem to |e 
pretty much at sea. It is, I think, a fixed custom of 
the physicians practicing in each locality to have an 
understanding as to the scale of fees to be charged 
patients, and this scale is rigidly adhered to, except 


. When special circumstances make a modification ne. 


essary or proper. Our friends, the architects, have 
adopted and published a schedule of minimum fees 
for their services, to which all architects in good 
standing are expected to conform, There is a erying 
need for concerted action among civil engineers in the 
same direction. It may not be possible to adopt a 
scale of compensation for engineering work that will 
apply to the whole country, but those practicing in the 
same locality ought to agree upon a schedule of mini- 
mum fees, below which, it should be considered un- 
professional to go. 

The spectacle of professional men openly soliciting 
preference in engagements, and of bidding against each 
other to secure work, is humiliating in the extreme, and 
is derogatory to the dignity of the profession, and 
destructive of the respect of the public. Such conduct 
on the part of lawyers or physicians would be met with 
the’prompt expulsion from the profession. 

It is not intended here to suggest what are proper 
fees for engineering services, except in a general way. 
It is safe to say that in no other profession are its 
members so inadequately paid for their services as are 
civil engineers. For this they are themselves to blame 
to a large degree, The practice of competing for en- 
gagements has had much to do with it. Fees should be 
based not alone on the time devoted to the engage- 
ment, but upon the magnitude of the interests involved 
and the importance of the results achieved. Special 
knowledge or ability, or long experience, or eminence 
in the profession, all merit and should command special 
compensation. 

Civil engineers employed hs assistants to, or occupy- 
ing subordinate positions under, another civil engineer, 
should above all be faithful and loyal. The superior 
officer has the right to expect that his instructions will 
be carried out strictly and cheerfully; 
kept fully informed as to progress or results; that his 
assistant will criticise in the proper 
methods of work submitted to him, 
tention such desirable modifications closer con- 
nection and familiarity with the work may enable him 
to suggest; and to treat as confidential all important in- 
formation that may be intrusted tohim. _ 
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less he is careful to resist the tendency there is likely 
to grow up in his mind a feeling of isolation from the 
thoughts and affairs of his fellow men. This ought not 

“te be so. From the nature of his knowledge and ex- 
perience, he is peculiarly fitted to render the most valu- 
able service in the walks of civic life, and the public 
has a clear right to object to the hiding of his light 
under a bushel. What a revolution in municipal govern- 
ment might the public expect, if city officials, in addi- 
tion to administrative ability and capacity for popular 
leadership, possessed the knowledge and training, and 
the methods of work of the civil engineer. How often 
it is that the civil engineer when placed in positions 
of trust and responsibility fails to achieve success, and 
to make available the good services he might render 
the public, because he lacks qualities of administration 
and popular leadership, often found in the ignorant 
ward politician. 

It is appropriate to quote here the language of the 
medieal Code of Ethics on this subject: 

As good citizens it is the duties of physicians to be 
ever Vigilant for the welfare of the community, and to 
bear their part in sustaining its institutions and 
burdens; they should also be ever ready to give counsel 
to the public in relation to matters especially apper- 
taining to their profession, as on subjects of medical 
police, public hygiene, and legal medicine. 

Inasmuch as the failure of the public to appreciate 
the high character of the profession, and to discriminate 
between the worthy and the unworthy among those 
who claim membership in it, is due largely to ignorance 
rather than to any disposition to be illiberal or unjust. 
the engineer should take advantage of every appro- 
priate opportunity to enlighten his fellow citizens upon 
the nature and objects of the profession. and = the 
standards by which its worthy members may be known. 


5. The Engineer's Duty to Himself. 


When the civil engineer has fully discharged hi«x 
obligations to the profession, to. his profession: 
associates, to his employers, and to the publie at large. 
there still remains important obligations to himself 
which he should not overlook. 

ivery professional man owes it to himself to make 
the best of his abilities and opportunities. He is en- 
titled to every fair advantage offered him, and is 
justified in employing every proper and honorable 
means to advance his professional standing and his 
professional work. Ali this is compatible with becom- 


ing modesty and proper deference to superiors and | 
j 


associates. 

The engineer owes it to himself to defend his pro- 
fessional character and his professional rights against 
all assaults. He should not allow himself to be made 
a tool to serve the ends of unscruplous men, nor 
should he allow them to saddle upon him blunders or 
misdeeds for which they alone are responsible. Cases 
are not so rare where the engineer in charge of work 
has been compelled under protest to conform to plans 
or methods of work which he knows to be improper 
and unsafe, and when the failure which he predicted 
has resulted, the whole responsibility of the failure is 
charged. to the incompetence of the engineer in charge. 
No engineer who properly regards his honor and reputa- 


tion, can allow such imputations upon his professional © 


character to go unchallenged. . 

The engineer should not neglect his personal business 
interests. Money is a potent factor in. human success 
or failure. Worthy poverty is honorable. but honest 
competency is no less so. The one may be as a mill- 
stone around the engineer’s professional neck; the other 
cannot but aid and accelerate his professional progress. 
it will secure him the best books, the latest and most 
improved instruments, will enable him to travel and 
thus visit and study the best work of other engineers, 
and will be of service to him in maintaining the civic 
and social position which success should enable him 
to command. 

From the nature of their work, civil engineers often 
meet with rare business opportunities, in connection 
with their professional work. Many of them feel a 
delicacy, for which there is often no adequate founda- 
tion, about taking advantage of such opportunities. It 
ought to be accepted as a sound principle that the en- 
gineer may engage in any honorable business enterprise 
in connection with his professional engagements, that 
does not in any way interfere with or embarrass the 
interests of his employer; that cannot in any way in- 
fluence his professional action in reference to that en- 
gagement, and that will not occupy time that belongs 
to his employer. Of course any business venture that 
violates, or has the appearance of violating, any one of 
these conditions, must be scrupulously avoided. 

' Finally, the engineer owes it to himself that he shall 
not be merely an engineer. The man who devotes his 
life to one idea, to the neglect of all others, may make 
great advances in his specialty, and thus achieve re- 
nown, but it is not the surest road to success. What 
is popularly called the “all around man"! is most likely 
io merit and to attain professional success in the best 
sense of the words. Further, the work of the engineer 
is of such a character, that every kind of knowledge or 
culture can be utilized, and may at some time be needed 
in his professional experience. 

I have attempted to present in outline some of the 


- 
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leading ideas upon this subject. It is one that merits 
far more attention than it has received at the hands 
of the profession, for while among the great body of 
the civil engineers of this country, the correct ethics 
of the profession have been understood and practiced, 
there have been, unfortunately, notable violations of 
the code. many of which are doubtless due to ignorance, 
orto the fact that no formal standards have been set 
up among us. There appears no good reason why this 
condition should be allowed longer to continue. It ts 
not likely that we will be able to establish in this 
country any formal standards for admission to the 
profession, and for this reason it seems the more de- 
sirable apd necessary that a standard of professionil 
conduct should be established and maintained. If whar 
I have said in a fragmentary manner to-night shall help 
to arouse the attention and interest of engineers to the 
matter, and shall result in a full consideration and dis- 


cussion of the subject, my effort will have attained its 
purpose. 


AMERICAN LOCOMOTIVES ON NEW ZEA- 
LAND RAILWAYS.* 
By Charles Rous-Marten. 


A special featvre of interest in the working of 
the New Zealand railways is the large extent to 
which American engines have been tried on those 
lines, and 4he favorable results obtained. 

In the original fragmentary state the railways 
were worked with small English tank engines, but 
so soon as provision had to be made for through 
or long-distance traffic, a new departure was taken 
in the direction of American practice. Although 
the earliest large tender engines procured were of 
English make, they had some features of Amert- 
can design, the long wheelbase mogul type being 
adopted. These engines, which had cylinders 
1+ x 20 ins., six coupled wheels 3 ft. 6 ins. di- 
ameter, and a leading two-wheel bogie or truck, 
have always done excellent work, as good propor- 
tionately as that of any other class of locomotives. 
But when it became necessary to run express 
trains recourse was had to American experience 
in reference to lines of 3 ft. 6 ins. gage, and an 
order was sent to the Rogers Locomotive & Ma- 
chine Works, of Paterson, N. J., U. S. A., for eight 
express engines wholly of American design and 
build. These engines had two pairs of: driving 
wheels and two pony trucks. 

I venture to think that two errors in judgment 
were committed in ordering these engines. In the 
first place, leading and trailing two-wheel trucks 
were substituted for a leading four-wheel truck; 
and the second and third pairs of wheels were 
coupled instead of the third and fourth, as in the 
ordinary eight-wheel type of American engines. 
Experience has not shown this plan to be so satis- 
factory as that in more general American use. In 
the second place, the engines were not given nearly 
sufticient power. The coupled wheels were 4 ft. 
diameter, cylinders 12 x 20 ins., less than 600 sq. 
ft. of heating surfate, and about 15 tons adhesion 
weight. With that adhesion weight they might 
well have had much larger cylinders. With on!y four 
tons on each of the truck axles they could well 
have carried such additional weight as increased 
boiler power would have involved. The traffic 
possibilities of the near future seem to have been 
wholly underrated. These engines did exeellent 
work so long as they were only required to pull 
loads of 60 to 70 tons (exclusive of engine and 
tender), and to maintain a running speed of 30 
miles an hour, and with light loads on favorable 
grades they ran easily 45 to 50 miles an hour, or 
even more. But when loads increased, as was 
soon the case, and when they were required to 
maintain 35 miles an hour, even on the easy road, 
with the heavier weights, they were beaten. Two 
engines had to be used with 10 or 12 cars on the 
easier road between Christchureh and Oamaru, and 
with eight cars on the 1 in 50 (2%) grades south of 
the latter point. This proved expensive, and a 
new departure had to be made, which led to a 
somewhat remarkable contrast being afforded 
between some English and American methods of 
practice. 


Designs were prepared for ten express engines 


of a new type. They were to be largely on the ~ 


lines of those already mentioned, but were to have 
an additional pair of 4ft. coupled wheels—six in 


built in New > 
14, 1891, - . of the = gem colony, 
of Nove 14 cafe Sine eae ' — 
“ 
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an 


all; 15-in. cylinders and proportionately increased 
boiler power. The order was sent to an English 
firm, eminent in engine making generally, but less 
eminent in this particular branch of locometive 
building. After long delay, the first two were de- 
livered, with the disquieting intimation that, in 
order to carry out the directions as to power, it had 
been found inevitable to make them some 10 tons 
heavier than the limit prescribed, so that all 
bridges over which they would have to pass must 
be materially strengthened. A long and costly 
negotiation ensued, which resulted in the blame for 
the mistake being distributed, and also the cost 
of altering the engines so as to bring them within 
the necessary limits as to weight. But meanwhile 
the New Zealand government, disgusted with this 
experience, and much in want of the engines, en 
tered into a centract with Burnham, Parry, Wil 
liams & Co., the Baldwin Locomotive Works, Phil 
adelphia (who had previously supplied six freight 
engines of the consolidation class, which had 
worked for several years very satisfactorily), to 
furnish six express engines of the same class as 
those ordered from England (Eng. News, Nov. 14, 
1S01), as well as six more consolidation engines, 
ten of the latter class having also been ordered 
from England, but not having been delivered. 
The difference in the two experiences was start- 
ling. The Baldwin Works shipped the 12 engines 
at New York within five months of the date when 
the instructions were dispatched from New Zea 
land. The engines were received in good order. 
were of the guaranteed weight, needed little or 
no attention, and on being put to work—which they 
were in a very short time—realized all that was 
required and expected. It is not strange that, in 
view of this contrast, American engine building 
should stand high in New Zealand estimation, es 
pecially as the Baldwin engines cost $2,000 each 
less than the English ones. These engines, both 





Fig. 1. American Locomotive; Wellington & Manawatu 
Ry., New Zea and, 


English and American, have now been at work 
for several years on appfoximately similar duty, 
and the net outcome, so far, has been to show the 
American engines more economical tham the Bng- 
lish engines. It must be remembered: however, 
that an exact comparison is not praetieable witn- 
out special experiments being made under identical 
conditions. The figures | am about to quote are 
those obtained as a result of work done in the ordi- 
nary course. I take for comparison the miléage of 
the respective classes of engines and ;their average 
cost in pence per mile (which we have changed to 
cents per mile.—Ed.)—discriminating © between 
their expense in fuel and in repairs—over a period 
of seven years: 
oxpress Engines. 


Costin Cost in Total cost 
Mileage per fuel, wneeee, per mile, 
ets. 


Class. annum. cts. cts. 
American (N).... 21,600 6.26 4.18 16.44 
English (V)...... 19,406 5.24 6.88 17.80 

Consolidation Engines. 
American: (O).... 16,600 6.20 5.62 19.30 
English (P)....... 13,300 6.78 6.56 20.56 


This would appear to show a small but decided 
advantage in favor of the American engines. The 
figures are copied from the official returns of the 
Locomotive Department. 

It is a weak point in the comparison that in 
express work the English engines have mostly been 
left to the Dunedin and Oamaru division, where 
the ruling grade is 1 in 0) (2%) and the speed 20 
to 25 miles an hour, while the American engines 
have run on the Christchurch and Oamaru divis:on, 
where the ruling grades are about 1 in 200 (0.5%). 
and where the speed is 35 miles an hour. 

I have made many observations on the font- 
plate at various speeds with different loads, and 
have always found the American engines run more 
easily and steadily, while they have attained 
speeds which it is deemed unwise to attempt with 
the English ones of nominally the same power. I am 
not aware of the English engines having in any in- 
stanee exceeded 50 miles an hour. But with the 
American I succeeded in obtaining, on different 
vecasions speeds of 54, 55, 57.7, 58.5 and 50 miles 




























































































































































































































































































































































bloae. fe ESSN pene a RRR RRCe ALINE or esr c warn meen ic Tae 


80 


Pe NN ten mrt 


ENGINEERING NEWS. 





Jan. 26, 1893. 


LL 


an hour down slight descending grades or on the 
level. One also ran at 40 miles an hour on the 
level with a load of 150 tons. Another took a 
load of 81 wagons or freight cars, equal to over 
600 tons, on a slight descending grade at 20 miles 
an hour. 

But perhaps the most noteworthy records made 
by American engines in New Zealand have been 
on a railway, which, although it forms part of the 
government main trunk line of the colony, is in 
the hands of a private company, by whom it was 
projected, designed and constructed, and is now 
worked—the Wellington & Manawatu Ry. This 
line was originally worked with ten-wheeled Eng- 
lish tank engines having cylinders 12 x 18 ins., and 
six 3-ft. driving wheels. As traffic developed, some 
express engines were ordered from England at 
the same time as those about which all the trouble 


occurred were imported by the government lines. 
These have worked well, but like those on the gov- 
ernment railways have given much trouble and 


required much attention. Consequently, when ad- 
ditional locomotive power was required the di- 
rectors, on the advice of the locomotive engineer, 
Mr. Arthur Fulton, M. I. C. E., and after his 
death, of his successor, Mr. J. E. Fulton, M. I. 
©. E., decided to send to America and not to Eng- 
land. Some engines of two classes were accord- 
ingly procured from the Baldwin works and have 
given entire satisfaction. 

One class is of the consolidation type, but of 
much greater power than any other engines of 
that class yet seen in this country, having cylin- 
ders, 16x 20 ins., and eight coupled wheels 3 ft. 
6 ins. in diameter. Engines of this class work 
both the express and ordinary trains over the first 
section out of Wellington, the grades being from 
1 in 36 (2.8%) to 1 in 40 (2.5%) for nearly five miles 
at starting, with subsequent stretches of 1 in 56, 
1 in 57 and 1 in 66 (1.78, 1.75 and 1.5%). I tested 








FIG, 2, 





one of these engines with a load of 150 tons at 16 
miles an hour up a bank of 1 in 56 (1.78%) also 
at 36 miles an hour up 1 in 200 (0.5%), and at 42 
miles an hour on the level with a like load. 

The other class is almost identical with the lat- 
est American express engines already described 
as being used on the Christchurch and Dunedin ex- 
presses, and as having been so _ promptly 
supplied by the Baldwin Locomotive Works at the 
time of the trouble with the English firm. The 
chief dimensions are as follows: 


CyB OGTR. ooo ons ons usd obs buessucctinsee 
Driving wheels (6) diam jin t-ackntuiseheed vu 4ft.1 
Truck wheels () bie eA enSeecheeseen 2 
Ww eight on leading truck. .......ccscccssocs 

on ist pr. of drivers aan 


we on 2d 
* on 3d ** ™ ee 
“ on trailing truck. .....cccccsccccces 


= total on drivers.........- pavaconnee 47000 “ 
” total Of CMMI, occ cccdcccecuscsces 68.880 *‘* 
* of tender (8-wheel).............055 43680 “ 
“ of engine and Seales (loaded). ..... 112.560 “ 
Fleating GUrtace. oc occcccusctecccssvvcestenes 853 sq, ft. 
GYACO DPOB i cc ccccce dots dbinsseeees cuderense eo 
Boller Pressure, ....cccccccccccssasvveceess = 


The engine is fitted with steam sanding appara- 
tus and steam brake. also has balanced side valves 
and compensated axle springs. An elevation of the 
engines (Fig. 1) is appended, together with a pro- 
file of the line on which the engines work, Fig. 2. 

Some little time ago it appeared likely to be 
come necessary, for special reasons, to run express 
trains as rapidly as possible over the line, and an 
experiment was decided upon with a view of ascer- 
taining what could actually be done in this way. 
The fastest train previously run on this line had 
covered the 83'4 miles between Wellington and 
Longburn in 2 hrs. 58 mins., running time; that is, 








exclusive of stoppages, two in number, at the rate 
of 28 miles per hour. That, however, was with 
a very heavy load of 150 tons, and with a change 
of engines at an intermediate point. In this case 
it was resolved to try the engine with a very light 
load of only two cars, weighing approximately 25 
tons in all, and to run at the highest velocity prac- 
ticable, This was done with a result which I be- 
lieve constitutes a record for the 3 ft. 6 in. gage. 

A good start was made, the engine easily main- 
taining a speed of 30 to 33 miles an hour up the 
steep bank of 1 in 36 to 1 in 40 (2.8 to 2.5%) for 
five miles. Just over the summit, at Johnsonville, 
a signal stop unfortunately had to be made, owing 
to a bad washout through heavy rain on the pre- 
vious night. This caused a delay of over four min- 
utes, and after the train resumed its way special 
care had to be exercised in ascending the steep 
grades, as there was danger of landslips. Speed had 
also to be slackened through Porirua and Paika- 
kariki stations to cross trains. Thus Otaki, the 
first scheduled stopping place, was not réached 
until 76 minutes after the start—or in 72 minutes 
running time—the distance being 46.1 miles. But 
the time for the 40 miles from the special stop at 
Johnsonville was exactly one hour, of which the 
last 19 miles occupied only 25 minutes, or at the 
rate of a fraction over 45 miles per hour, the maxi- 
mum rate obtained being 55 miles per hour. A 
stop of 44% minutes took place for water, oiling 
and examination, the latter being especially care- 
ful, as it was determined to attempt something 
much more exceptional in the ensuing part of the 
run. 

Four miles of 1 in 100 up grade had to be faced 
at the outset, which caused the first 5% miles to 
occupy 94% minutes. The next 10. miles fluctuated, 
keeping at about an average level, and here the 
speed soon rose. Down two descending grades of 
1 in 300 and 1 in 100, respectively, each about 
three miles long, there was speedy increase to 50, 
55, 58, 59 and 60 miles an hour. .A mile was next 
done in 59 secs., giving a rate of 61 miles per hour, 
but directly afterward the engine had to slow down 
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to 25 miles per hour for repairs at Kerercu sta- 
tion. After this check the engine was put to 
its best along an extended stretch of level line. A 
speed of 60 miles was soon regained, and this 
average rate was then maintained continously 
for 15 miles, being occasionally slightly exceeded. 
The fastest complete mile was done in 56.2 sec- 
onds, but the quickest quarter mile was run in 
exactly 14 seconds, equivalent to a speed of 64.4 
miles an hour. Speed had to be slackened over 
the Manawatu bridge, and its sharply curved ap- 
proaches, two miles short of the destination, but 
the train finally ran into Longburn Junction sta- 
tion precisely 46 minutes after starting from 
Otaki. The distance is 37.07 miles; thus the aver- 
age rate, including starting and stopping, and two 
bad stretches was 48.5 miles per hour. I was pres- 
ent on the footplate, by invitation, and the times 
were independently taken by Mr. J. E. Fulton, 
Locomotive Superintendent; Mr. J. Marchbank, 
Assistant Engineer, and myself. On comparison 
they agreed satisfactorily. The times through sta- 
tions were taken to the nearest fraction of a min- 
ute, those of the miles and quarter miles by chrono- 
graph to fifths of a second. The following is the 
log of the train over its quickest part of the run: 


Distance, Speed, 
miles. Se ten) on per. h. h. 
eles s sas Ab AS aie a TOs 

BPR. ci ocak is Manakau 88) 10.50 36.6 
wh Aches achawenael Ohau (paca) = a : 
17.98.0222 211150) erera (stack). (pass)t 
, ee ae a" ~7 ne. 2-3 Ba 
a= he nkadg wee eee Makerna ‘pass, te 69.3 

ie ee Vcc oibenese ra 60.5 
SRB. i EA Linton 

witeneey Nak SS 


' The engine steamed very freely, often blowing 
off. It may be mentioned that out of the total 
distance of 37.07 miles there were nearly nine 
miles of 1 in 100 (1%) rising grade. The line is 
laid throughout with steel rails weighing 53 lbs. 
per yard. The ties are heavy, the ballast good, 
and the curves easy, none of those where the high 
speed was run being sharper than 80 chains ra- 
dius, while all the strongest curves on the other 
part of the line have been eased off on a plan intro- 
duced by Mr. Fulton—who is engineer of the line, 
as well as Locomotive Superintendent—being 
joined to the straight by a length of lesser curv- 
ature. The superelevation has also been made 
considerable, with a view to providing for high 
velocities. 

The passenger cars run were built by the Gil- 
bert Car Mfg. Co., of Troy, N. Y. The train was, 
therefore, a thoroughly American one. 

The same engine, when subsequently tested with 
heavier loads, maintained a speed of 20 miles an 
hour up a grade of 1 in 100 with a load of 130 
tons, and 16 miles an hour up 1 in 57 (1.75%) with 
120 tons. All these results are regarded as ex- 
tremely satisfactory, and have tended to give 
eer engines a very good name in New Zea- 
lan 


PERSONAL. 


Mr. L, H. Clarke, City Bagineer of Chicago, has 
resigned. 

Mr. M. Malbouhan has opened an office in the Opera 
House Building, Chicago, to carry on a general practice 
in civil engineering. 

Mr. Hunter McDonald has been appointed Chief Engi- 
neer of the Nashville, Chattanooga & St. Louis R. R., 
vice the late Col. R. C. Morris. 


Mr. R. 8. Woodward, of the U. 8. Coast and Geodetic 
Survey, has been appointed Professor of Mechanics in 
the Columbia College School of Mines. 
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Mr. Victor Colliau, inventor of the Colliau cupola and 
furnace, and of other machinery for fron working, died 
at Detroit, Mich., Jan. 18, at the age of 66. 

Mr. Simeon R. Billings, the new Railroad Commis- 
sioner of Michigan, has assumed the duties of his 
office. Mr. Robert Laughlin continues as Deputy Com- 
missioner. 

Mr. C. F. Brotherton, Superintendent, and Mr. B. F. 
Tibbitts, Chief Engineer of the’ Kansas City, Wyandotte 
& Northwestern R. R., have resigned, and the positions 
have been abolished. 


: 
d 


Franklin County, have been appointed Railroad and 
Warehouse of Illinois. Mr. Lape is 
Master Mechanic of the Springfield shops of the 
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Cee ee errr ————— 


Lawrence Scientific School, Harvard, has been elected 
this week Professor of Civil Engineering in the Colum- 
pia College School of Mines, from which we infer that 
the effort to put new life into that unfortunate school 
has not been so hopeful in results, so far, as we had 
hoped and expected. 

Mr. EB. H. Beckler has resigned the position of 
Chief Engineer of the Seattle & Montana Ry., Chief 
Engineer of the Montana Central Ry., and Chief Engi- 
neer of the Pacific Extension of the St. Paul, Minne- 
apolis & Manitoba Ry., all being parts of the Great 
Northern Railway system. Construction work on these 
various lines is practically completed, and the engi- 
neer’s office at Helena was permanently closed Jan. 18. 


Mr. Eckstein Norton, formerly President of the Louis- 
ville & Nashville R. R., died at New Brighton, N. Y., 
Jan. 12. He was born in Russellville, Ky., in 1831, and 
in 1855 he made a contract with the Illinois Central 
R. R. to forward its freight along the Ohio and 
Mississippi rivers. He organized the New Orleans & 
Ohio R. R. in 1870, and consolidated it with the Mis- 
sissippi R. R. under the name of the Paducah & 
Memphis R. R. In 1884 he was appointed Vice-Presi- 
dent of the Louisville & Nashville R. R., and President 
in October, 1886, resigning that position in August, 1891. 


Mr. Egbert Judson, a well known California business 
man and a prominent factor in the powder interest, 
died in San Francisco, in the early part of this month, 
aged about 81 years. Mr. Judson went to California in 
1850, and in 1855 became interested in the San Fran- 
cisco Chemical Works, and from this time continually 
enlarged his business interests. He is said to have been 
the first man to successfully carry water across a 
ravine in a wrought-iron inverted siphon, under 900 
Ibs. pressure, for hydraulic mining, and he was one of 
the chief owners of the North Bloomfield mines. 
He was one of the originators of the Giant Powder 
Co., the first to manufacture high explosives on the 
Pacific coast. He invented and manufactured the Jud- 
son powder for bank-blasting, and organized the Judson 
Dynamite & Powder Co. He left an estate of about 
$3,000,000. 
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METROPOLITAN SEWERAGE COMMISSIONERS: 
Report for Year _— Oct. 1, 1893. Hosea King- 
man, Tilly Haynes, Harvey N. Collison, Commis- 
sioners; Howard A. Carson, Chief Eng.neer. 8vo, 
p. 146; large folding map and many cuis and 

tone engravings. 


The work of the year is reviewed in detail in this 
report, many fine illustrations being presented. The 
Charles River Valley system has been completed, and 
in operation since April, 1892, and all the cities and 
towns within its limits have made connections with 
it. This system disposes of the sewage of Waltham, 
Watertown, Newton, Brighton, Brookline and a part 
of Boston. The North Metropolitan system is well 
under way, being completed, except pumping sta- 
tion and siphons, from the southerly end of Deer Island 
through the island, Winthrop, and East Boston, w th 
portions in Chelsea, Everett, Malden, Melrose, Med- 
ford, Charlestown, Somerville and ‘Cambrilge. At the 
time the report was made it was expected that work 
would soon be started in other towns, 

ASPHALT AND CEMENTS, Sixth Annual of 
the U. S. 


. S. In tor of, for the fiscal year 1-92. 
Washington, D. C.; 8vo; paimphiet; 60 pp. 


The greater part of this report is devoted to Trinidad 
pitch and its occurrence, origin, nature and commerc 
application. “The Reports of Consuls of the United 
States,’’ No. 145, Oct., 1892, contains a still more de- 


tailed report upon this subject by U. S. Consul Pierce, 
of Trinidad. 


TIPS TO INVENTORS; telling what inventions 
needed, and how Pps and develop new 
in any lines. B rt Grimshaw, Vh. D., 
author of ‘‘The Steam Engine Catechism,” “ 
Cat " “Boller Catechism.” etc., etc. The 
Practical Publishing Co., N. Y.; 12mo: $4 pp.; $1.00. 

The very best and kindest of all tips to the class of 


no “tips.” For example, among the things of 
superficial sort on which the author advises inventors 
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FOREIGN COMMERCE OF THE UNITED STATES 
for the year ending June 30, 1892. Report of 
Chief of Bureau of Statistics. Pub. doc., pp. 131. 


This report is always interesting to examine, because 
of the bird's-eye view of industrial changes for many 
years past which its tables afford. A few of the more 
salient facts given in it are as follows: 

The fall in export prices of agricultural staples has 
been quité steady since 1885, as the following abstract 
of a much larger table will show: 


1855. 1872. 1882. 1892. 
Corn, cents per bu...... 89. 70. 67. 55. 
Wheat, cents per bu..... 166. 147. 119. 108. 
Cotton, cents per Ib..... 8.7 19.3 11.4 7 
Sole leather, cents per 
ae oye teen 7 Uieve 20.6 15.6 
um. oil, cents per - 

Miia £.d6s tessabeccesé +60 24.9 9.1 5.9 
Bacon, cents per Ib...... 8.4 8.6 9.9 8.1 
Lard, Rtv: oe 10.3 10.1 11.6 7.2 

. “hbase ree 3B 7.2 9 6.0 
Salt beef Wir ee ikies % 8.5 5.7 
es oe. ee Oe 18.1 19.4 19.3 16.5 
Cheese, “ Oe Wi ces 10.6 11.7 11. 9.4 
Eggs, cents per dozen... .... 20.3 19.2 17.7 


Lest this table should be too hastily taken as proof of 
the ‘“‘appreciation of gold,’’ it may be well to note that 
improvements in agricultural machinery and fall in 
freight rates are alone sufficient to explain changes 
of this magnitude; and that products like human labor, 
which are still produced in the “good old ways” of 
1855, have by no means fallen in proportion, but, rather. 
have risen in price. 

The exports of 1892 ($1,016,000,000) were about one- 
eighth greater than the highest on record, owing to the 
exceptional foreign demand for our food products, and 
were just about ten times the average of 1845-6, and 
twice the average of 1873-6. The same is very nearly 
true of our imports. Gold exports have been very 
heavy lately ($68,500,000 net in 1891-2) and silver ex- 
ports very small ($17,000,000). 

Four pages of tables, showing in brief the progress 
of our trade with every country in the world since 
1860, and the statistics given for the wheat crop of the 
world, are of very great interest, but can hardly be 
abstracted. 

The percentage of domestic manufactures exported 
has increased only from 12.76% in 1860 and 15.00% in 
1870, to 15.61% in 1892; a very small relative increase 
though the absolute increase has, of course, been large. 

It is a fact not generally kuown that, in addition 
to our reported totals of immigrants, an increasing 
number, which in 1891 was officially reported at 105,213, 
arrive at Canadian ports en route for this country. and 
are not included in our immigrant statistics, being 
nearly 20% of the whole number. In addition to this, 
the native immigration from Canada and Mexico is 
not included. The Mexican immigration is very small, 
but the Canadian is 40,000 to 5V,000 per year. 

The American shipping entered from foreign ports in 
1892 was 3,746,651 tous, or only 21% of the whole, be- 
ing substantially the same as since 1878. The amount 
is considerably larger than was ever entered prior to 
1861, when the American foreign entries were over 
70% of the whole, and is as great as the largest entry 
of foreign tonnage prior to 1870. 

AMERICAN WATER-WORKS ASSOCIATION: Re- 
rt of sapeting a New iork, May 17 to 2v, 1892. 


’eter Milne, w York, Secretary. 8vo, pp. 282; 
folding plate. 


The proceedings of this meeting were reported in our 
issues of May 19 and 26, 1802, some of the papers be- 
ing abstracted or presented in full in those and suc- 
ceeding issues. 

TRADE PUBLICATIONS. 


CREOSOTED TIMBER.—Eppinger & Kusse]l Creosot- 
ing Works, Long Isiand City, N. Y¥. Svo, pp. sv, 
iliustraied. 


The method of timber preservation by treatment with 
dead oll of coal tar, or creosote, is well known and ex- 
tensively used. This pamphlet gives particulars and 
illustrations of treated and untreated ties, piles, 
paving biocks, ete., and the Macdonald subway 
e.ectrical conduit made of creosoted timber, and used 
in Brooklyn, Vhiladelphia, etc. 


BLOCK SIGNALING.—Mozier Safety Signal Co., Galion, 
U.; 350.3; pp. 10; Luustrated. ot 


worked by the operators in accordance with telegraph 
oreds from the dispatcher. A three-position semaphore is 
used, and a safety signal device so arranged that when- 
ever the lever is fastened in any other position than at 
“danger’’ the operator caunot work his telegraph key. 
He cannot, therefore, answer a call or acknowiedge an 
order unless the signal is at danger. The system is in 
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given of applications of the various heating and ventl- 
lating appliances in shops and bvildings. It also in 
cludes hand and power blacksmith drills, punch, shear 
and bar cutters, stationary and portable forges, etc. 


WOOD-WORKING MACHINERY. 
John A. White Co., Dover, N. I 


A superbly printed and illustrated catalogue of T4 
pages, describing the various wood-working machines 
manufactured by this company. 


Catalogue of the 
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SOCIETY PROCEEDINGS 


WESTERN RAILWAY CLUB.,-At the meeting on 
Dee. 20 Mr. Barr’s paper on “Lubrication” (Eng. 
News, Dec. 1, 1892) was discussed, and some inter- 
esting figures were reported. Mr. Waitt, of the Lake 


Shore & Michigan Southern, said that during the year 
1891 the average cost of lubricating oil on that road 
was 9 cts. per thousand car miles. About two yeurs 


ago he began investigation to see what could be done 
to improve the quality and decrease the cost of lubrica- 
tion. He required reports to be made of all cases of 


hot boxes requiring repacking of a*box, replacing of a 
brass, or which caused delay of a train. He found the 


chief causes of hot boxes to be lack of oll or waste 
and worn out brasses. As a result, orders were issued 
requiring the packing to be removed from boxes of 
every car going to shop for repairs. The packing was 
sorted, and any which was good was sorked in oll at 
least 48 hours before being used. It was also found 


that hard spots in the brasses were another conmmov 
cause of hot boxes. These hard spots are due to la k 
of homogeneity in the brass, the copper and tin not 
being alloyed properly. To remedy this the pan of 
remelting was adopted with good success. He had 
also substituted wool waste for cotton waste in pissen- 
ger service with satisfactory results. The wool wuste 
seems more elastic than the cotton, and does not get 
compressed so hard in the back of the box. Although 
the wool waste costs more than the cotton per p uid, 
it goes so much farther that the actual cost per car is 
no greater. The following shows the results obtiin d 
on the Lake Shore & Michigan Southern in 189) and 
1891: 


1890. 1891. 
Frt. Pass. ¥rt lass. 
Oil used, galls......... 212.965 28.041 26,007 35,772 
Car mileage (1 = 1 000). 207,700 23,208 203,828 24,405 
Ave. cost per 1,000 car 
ee rere 8 cts. 18 cts. 
Ave. hot boxes per mo. 
per 1,000 car miles... 046 .028 .089 027 


In 1892 a change was made to oil of a better quality, 
and the consumption per thousind miles in fveight 
service dropped from 0.912 gallons to 0.639 gallons, or 
about 30%. In passenger service there was a slight 
increase in the consumption, but there was a mate. ial 
decrease in the number of hot boxes. 

Mr. Godfrey W. Rhodes called attention to the fact 
that comparisons between different roads may be m s- 
leading if the car milesge is not made up on a uni- 
form basis. On the C., B. & Q. empty car mileage is 
reduced one-third to convert it to loaded car miles, and 
all grease and tallow used in cvoling hot boxes is 
accounted for in the cost per thousand miles. The 
price of oil, too, makes a great difference, as may be 
seen by the following comparison between the cost 
of lubricating locomotives per 1,000 miles run and the 
average miles run per piut of oil at different times: 


Average cost of Average miles run 


lubrica:iug Price of by # loc om otive 
locumo. ives per ou per pint of 
1,006 wiles run. per gull. lubricating oil, 
WRB siccs sss 92.25 ots. 18 cts. 24.40 
ee 29,72 °* 54% “ 23.14 
Juu., 1892 .... 30.38 “* 6e “ 2.» 
June, 1892.... 23.01 “ ris” 22 82 


With regard to freight cars, the cost per 1,000 miles 
on the C., B. & Q., on the loaded car basis, is 9.77 
cts. for ofl alone, and 11.32 if tallow and grease is 
included. 

Mr. Barr called attention to the fact that other 
causes than poor lubrication, such as heavy traffi-:, 
overloaded cars, and dry and dusty weather, might 
cause an increase in the number of hot boxes. While 
dry waste is often given as the cause of hot boxes, it 
is more frequently the result. He had drvpped the 
use of wool waste, and found benefits thereby, and 
also by the use of brasses filled with a soft metal 
composed of 15 parts antimony and 85 parts lead, while 
Mr. Waitt reported exactly the contrary experience. 
One good feature of cotton waste is that it prevents 
the oll from running out at the back of the box better 
than wool waste. 

President Lewis said he had found an average con- 
sumption of cylinder oil on locomotives of 65 miles per 
pint, but as an experiment, with a good locomotive and 
a careful engineer, a run was made of 1,720 miles 
with one filling of the oil can, or about 800 mles per 
pint. At the conclusion of the trial the valves and 
cylinders were found in perfect condition. 

Mr. Barr said that by wuy of experiment he had 
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run a 12-wheel passenger car 9,000 miles at a cost of 
less than 5 cts. per 1,000 miles for lubrication. 

At the close of this discussion Mr. Rhodes brought 
up the matter of the use of fron* dead-woods with 
M. ©. B. couplers. A few years ago they were in use 
on nearly all the Eastern roads, but in the West they 
were called ‘“mankillers,"”’ and there was much preju- 
dice against them. Now, however, with the increase 
in automatic couplers the opposition is dying away, and 
the advantages of the dead-woods are being recognized. 
For example, a construction train fitted with dead- 
woods and M, ©. B. couplers has been running three 
years on the C., B. & Q., and in alll that time there 
has been but one broken drawbar in the train. An 
objection to the use of deadwoods is that the cars 
may not couple automatically on curves; but if the 
curve is so sharp that, this is the case, a link can be 
used. But just at this time some of the principal 
Eastern lines, the Pennsylvania, the New York Cen- 
tral and the Michigan Central, are abandoning the 
use Of the dead-woods. Mr. Barr said that one objec- 
tion to the use of the large cast iron dead-woods is 
the danger of derailment if they get loose and fall 
on the track. . 

OHIO SOOTETY OF SURVEYORS AND CIVIL 
ENGINEBRS.—The fourteenth annual meeting was 
held at Hotel Chittenden, Columbus, O., Jan, 17, 18 
and 19, the President, Mr. C. H. Burgess, in the 
chair; Mr. Chas. A. Judson, Secretary and Treasurer. 
A number of important matters were discussed by the 
society, the questions arousing greatest interest being 
the improvement of methods of surveying, the making 
of roads and sewage disposal and water supply. 

Mr. W. A. Ginn, of Sidney, read a paper entitled 
“Account of a Survey of Public Land.” This was 
illustrated by some very neat and well made plans and 
records as kept by Mr. Ginn. A paper on “How 1 
Make & Survey’? was read by Mr. Elmer E. Harvey, 
London, O. 

The report of the Committee on Highways stated 
that as it will be many years before even a small 
part of the country roads will be Improved by graveling 
or maaeadamizing, it would be well to urge the adoption 
of some plan 
becoming impassable for three or four months of each 
year. This might best be accomplished by the use of 
broad tires on all vehicles for heavy loads, and to avoid 
imposing compulsory expense upon the farmers it was 
suggested that, as in Michigan, a rebate of half the 
road tax might be made to men using tires of over a 
certain width. The paper by J. M. Harper on “The 
System of Laying Out, Constructing and Maintenance 
of Road Improvements in One of the River Counties of 
Ohio" showed very clearly the way in which county 
officials interfere with the proper laying eut and con- 
struction of roads, through ignorance and desire for 
personal rather than public benefit. The experience 
recorded in this paper is that of many engineers in 
country districts. The paper by J. F. Brown, on 
“Location of Country Roads,” showed the difficulties 
encountered in laying out roads from old records, and 
the troubles arising from the variation and unreliability 
of the magnetic needle. He propos d to establish a 
meridian in each township, and to provide by statute 
that surveys must be connected with these meridians 
by angles observed with a transit. He uses three 
monuments at intersections, one as the center line and 
one on each side line of the road. Where stone is not 
plentifal, o° in hard ground, iron bars make good monu- 
ments. For the width of country roads he recommended 
a minimum of 60 ft. y 

Messrs, John B, Weddell and L. EB. Chapin also took 
up the subject of highway construction, the former 
reading a paper on “The Pike Roads of Galion and 
Vicinity,” and the latter giving some interesting notes 
on “Brick Pavements of Canton." 

A paper entitled “Panorama of Bucyrus’? was read 
by H, L. Weber, describing the location of the city, 
its sewer system (including oval pipe sewers, which 
have proved very satisfactory) and its water supply from 
artesian wells and fire cisterns. The street paving 
and local manufacture of paving brick were deseribed 
and reference made to the dvedgps manufactured by 
the Bucyrus Steam Shovel & Dredge Co., including the 
machine described and illustrated in our issue of Aug. 
4. 1802. 

Mr. Brown, of Bellefontaine, 0., read a paper 
strongly advocating the use of lime with Portland 
eement for producing a mortar of ordinary strength 
und of quick hardening qualities. He claimed that by 
such a mixture a mortar can be produced better and 
cheaper than natural cement mortar, The “Report of 
the Committee on Drainage’’ was presented by Mr. S. F. 
Moore. The committee sent our circulars to 86 county 
rurveyors to determine how much drainage work was 
being carried on in the state, but only 12 replies were 
reccived. Mr. Moore explained what he calls his 
“Inlet System of Tile Ditching.” which seemed to be 
one of merit, especially where there is a large quantity 
of surface water. 

Mr. 4. B. Strawn, of Salem, O., read a paper entitled 
“An Acceptable Water Supply.’ the introduction of 
which discussed in a genera) way the quality of water 





to keep the ordinary dirt roads from | 


supplies. The main part of the paper deseribed the 
water-works of Willoughby, O., recently built: The 
supply for these works is taken from a well and gallery 
in gravel about 150 ft. from the east and about 400 ft. 
from the west branch of the Chagrin River. The well 
is 30 ft. diameter and 12 or 13 ft. deep, lined with 18 
ins. of brick, the lower 18 ins. of which were laid dry. 
The gallery connects with the reservoir and is 100 ft. 
long, 5 ft. wide and 5 ft. high. It is also lined with 
brick, with the lower 18 ins. laid dry, and is covered 
with a brick arch. The reservoir is covered with an 
8-in. brick domed roof. Aside from keeping the water 
in the well and gallery from the light, it was desirable 
to cover them for protection against ice gorges at 
times of winter floods in the river. Water is pumped to 
a reservoir 61 ft. in diameter and 16 ft. deep, walled 
with vitrified brick in cement mortar, with its floor 
covered with 3 ins. of concrete and 1 in. of Portland 
cement morta. The reservoir has a capacity of 360,- 
000 gallons, and is covered with a conical shaped 
shingle roof. The shingles were dipped in white paint 
before laying and after laying received a seconds coat 
ef white paint. 

Mr. Strawn also read a paper describing a water main 
laid on an iron bridge across the Mahoning River, at 
Niles, O. The bridge is 186 ft. long and the pipe on 
the bridge is of wrought tron with screw joints. The 
pipe is laid between the wooden floor joists of the 
bridge, which are 12 ins. deep and 16 ins. c. toc. A 
box was formed around the pipe by nailing a bottom 
in between the joists. The pipe was laid on tarred 
roof felting. The space between the pipe and the 
joists was packed with sawdust and the felting brought 
up each side and across the top, with an extra thick- 
hess over the top of the pipe, just beneath the floor. 
At each end of the bridge ihe junction with the pipe 
line waS made with cast iron bends left unprotected. 

Before the water-works were put in use the ther- 
mometer fell to 19° below zero, with no water being 
drawn from the system. The water in the pipe ov 
the bridge did not freeze, nor did it freeze at the 
unprotected ends. Mr. Strawn asked in his paper 
why the water did not freeze, and. propounded the 
theory that the difference between the temperature of 
water in the pipe on the bridge and the pipe in the 
earth kept up a circulation of and between the top 
und bottom layers of water in the pipe on the bridge. 

Mr. John W. Hill, M. Am. Soc. C. E., read a paper 
on “Sewage Disposal and Water Supply,”’ in which he 
pointed out some of the dangers surrounding the pres- 
ent mode of sewage disposal, especially as affecting 
public water supplies. Mr. Hill described briefly vari- 
ous methods of sewage purification, and the examina- 


tion of water supplies with a, view to determining their . 


quality. Speaking of the growth of urban population 
in this country, Mr. Hill said: 

The growth of the city and the multiplication of 
towns is followed by this contamination of lakes and 
streams, which sooner or later must become the 
sources of water supply for these and other towns. 
And, unless prudential methods of operation and 
rigid statutes for the disposal of sewage in some other 
manner than by its delivery into running streams and 
currentless lakes shall be adopted by all the states it 
is only a question of time until water for public sup- 
ply. obtained in a wholesome condition at its source, 
will be a rare and costly commodity. 

In the discussion following this paper Mr. L. E. 
Chapin, M. Am. Soc. C. E., gave a description of the 
sewage purification works which he has designed 
for and which are now being built at Canton, O. 
Chemical precipitation will be used, but the full details 
of operation are not yet decided. 

Mr. F. P. Burt, associate editor of Engineering News. 
was invited to take part in the discussion, and gave 
some statistics of the use of sewage for irrigation 
purposes, and notes on a system of intermittent fil- 
tration proposed for Plainfield, N. J. 


The society unanimously agreed to hold the annual 


meetings hereafter in different parts of the state in- 
stead of going always to Columbus, as heretofore. The 
next meeting will be in Cleveland, O., at the invitation 
of the members from that city. 

The ‘exhibits at the meeting were chiefly surveying 
and drafting instruments. Veit & Perfler, Columbus. 
©., showed some transits and levels of excellent -work- 
manship. A large number of steel band chains of 
superior design were shown by Fred. J. Sager, Colum- 
bus, O. The system.of marking these tapes. (by a 
copper plate firmly attached to the steel) is a. good 
one, where divisions less than one foot or one link 
apart are not required. The detachable handles, pin- 
guards and reels are also worthy of notice. B. EB. 
Sawyer, of Athol, Mass., sent for exhibition a combina- 
tion protractor, T-square, straightedge and sec- 
tion’ line of seemingly more than average 
merit. Although very long, the blade of the straight- 
edge is very rigid, as the head runs against a metal 
edge clamped to the drawing-board. The protractor 
ean be arranged to fit the straightedge by a spring 
and can also be clamped to it. By moving the pro- 
tractor along the blade of the straightedge, and mov- 
ing the straightedge ‘along the metal-guard, a line in 
uny required direction can be plotted on any part of 
the drawing. 


AMERICAN SOCIETY OF CIVIL ENGINEERS.--1), 
our issue of Jan. 19 we gave a report of the busines. 
session of the annual meeting held Jan. 18. In th: 
election of officers the number of votes in each cas. 
was as follows, the total number of votes cast being 


434: President, Wu. Metcalf, 433; Vice-Presidents, EF. 


L. Corthell, 427; Charles Macdonald, 432; Directors, W. 
S. Pope, 433; F. P. Stearns, 432; O. H. Landreth, 432, 
J. F. Crowell, 432; H. G. Prout, 431; J. T. Fanning, 
382; Secretary, F. Collingwood, 431; Treasurer, John 
Bogart, 419. In the evening Me Wu. OD. 
Kelley lectured upon the work on the = survey 
for the proposed intercontinental railway to con- 
nect the railways of the United States with 
those of the South American republics. The 
lecture was illustrated with many stereopticon views 
of the country. As a result of the Pan-American Con- 
gress held four years ago the Intercontinental Railway 
Commission was organized a year later, consisting of 
representatiyes of the republics interested, and decided 
to put survey and exploration parties in the field. Each 
country appropriated $1,000 per 1,000,000 inhabitants. 
There were three parties; one working south from 
Mexico through Central America, a second from Quito, 
in Ecuador, north to Panama, and a third south from 
Quito 1,700 miles to the southern boundary of Peru. 
near Lake Titicaca. The railway will have to be built 
from Guatemala to the southern end of Peru, connect- 
ing existing lines to the United States and the 
Argentine Republic. Mr. Kelley was of the third party, 
which proceeded as far as Cuzco. The route followed 
the elevated plateau of the Andes, passing through the 
most healthy and most populated country. A coast line 
on the western foothills would be largely in desert, 
while a line on the eastern or interior slope of the 
mountains would be entirely away from civilization, and 
in an unhealthy country. : , 


A stadia survey was made, using a 30-ft. rod with 
large white flag on the top, and taking sights of 2,000 
to 6,000 ft. The pole was in three sections, the bottom 
14 ft. being of T section to withstand wind pressure, and 
the lower 5 ft. subdivided for short readings. There is 
not enough timber for construction purposes, ties or 
telegraph poles. The railway ties in that region are of 
lignum-vitae and cost $1.20 eath, while the poles are 
usually of metal. There is sufficient stone. The princi- 
pal obstacles encountered are the quebradas or lateral 
canyons, necessitating long detours to pass or traverse 
them. The maximum grade allowed was 4%, and the 
longest tunnel will be 1% miles long. The highest and 
lowest elevations on the line are 15,000 ft. and 2,400 
ft., respectively, above sea level. 


On Jan. 19 a large party of members proceeded by 
steamer and cable car to the 155th St. viaduct and 
Seventh Ave. drawbridge over the Harlem River, which 
were described and illustrated in our issue of May 26, 
1892, The viaduct is completed, and work is in progress 
on the’ foundation for the bridge piers. The viaduct 
will connect Washington Heights with the elevated rail- 
way on Eighth Ave. and with the opposite side of the 
river. The bridge will replace the old Macomb’s Dam 
bridge. To make room for the present construction, 
and to provide a temporary crossing of the riyer near 
this point, the old wooden draw has been moved bodily 
upstream to 166th St. (News, Aug. 18, 1892). The 
viaduct is 1,400 ft. long, and carries a roadway 40 ft. 
wide between curbs, with two sidewalks, each 10. ft. 6 
ins. in width, on a grade of 4%%. The floor consists of 
%-in. buckle plates covered with bituminous concrete, 
with 6in. granite block-paving for the roadway, and 
asphalt for the sidewalks. The columns near the upper 
abutment are founded on rotk, and the others on 
piles. : 


The draw will be 408 ft. 6 ins. c. to c. of end pins, 
and 48 ft. 6 ins. c. to c. of trusses. The eastern ap- 
proach is: formed by two 100-ft. lattice deck spans, one 
219-ft. riveted through span over the right of way of 
the New York Central R. R., and nine lattice deck 
spans, each 98 ft. 10 ins. c. to-c., east of that road. 
These latter spans are on a curve of 1,500 ft. radius ‘and 
lead to an abutment at 161st St., which is crossed over- 
head. From this point an embankment 450 ft. long be- 
tween retaining walls will carry the approach to the 
junction .of 162d St. and Jerome Ave. An approach is 
also contemplated from Ogden Ave. The viaduct and 
bridge are built from plans and specifications of A. I’. 
Boller; W. G. Triest is assistant engineer, and P. K. 
Yates general inspector. The viaduct is under the 
jurisdiction of the Department of Public Works, and 
the bridge and eastern approaches under that of the 
Department of Public Parks, Martin Gay acting as 
engineer for both departments. The contractors are as 
follows: viaduct, Herbert Steward, with the Union 
Bridge Ce. as sub-contractor for the metal work; draw 
and eastern approach, Passaic Rolling Mill Co., with 
Steward & McDermott as sub-contractors for the 
masonry. The pneumatic work is sublet to Sooysmith 
& Co. The estimated cost of the viaduct is $650,000, 
and of the draw and eastern approaches $1,250, 
000, . é a 


é 
The party returned to the steamer, where fanch Was 
served, and proceeded to the shops of the De La Vergne 
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Refrigerating Machine Co., at the foot of BE. 138th St., 

where, by the courtesy of Mr. E. V. Clemens, Super- 
witendent, facilities were given for the inspection of the 
works. There are four large buildings, the main build- 
ings having three stories with floors each 55 x 180 ft. 
he works manufacture ice and refrigerating ma- 
chinery exclusively. In the machine shops there are 
many special machine tools and appliances, original and 
exclusively used by this, company. The pipe shop, 
op x 125 ft., is devoted to the making up of the pipe 
work and patented ammonia joints, the pipe making a 
circuit of the shop from its entry as it arrives from the 
mills to its being run out on cars and made up into 
necessary combinations from drawings. The heavy 
machinery department is devoted to fitting up Corliss 
and compressor cylinders, and the light machinery de- 
partment to connecting rods and smaller details used on 
the machines, On the upper floor of No. 1 building are 
the pattern shop and the sheet iron department, where 
the ice cans in which artificial ice is frozen are made, 
ete. The lower floor of No. 2 building is a storehouse 
for machines ready for shipment. The second floor is 
devoted to manufacturing fittings and ammonia cocks; 
the tool room is also located on this floor; and the third 
floor contains the carpenter shop, and storeroom for 
small details. 

The erecting shop contains the largest of the machine 
tools, including a 10x10 ft. planer, 15-ft. boring mill, 
ete. The tools in this shop, including a 15-ton capacity 
Morgan crane, are run entirely by electric motors. Each 
tool is connected up individually to its own motor, which 
is of a size and capacity equal to the requirements. A 
series of tests is being made to ascertain the compara- 
tive cost of maintenance, etc., as compared with that 
of the ordinary arrangement with line shafting, etc. 
The engine room contains a cross compound Corliss 
engine for running the machinery in shops Nos. 
1 and 2; also a vertical Corliss engine, furnish- 
ing power through two 40-HP. ‘Thomson-Houston 
generators to the erecting shop tools and crane. 
The are and incandescent lighting dynamos are 
also located here. Among the completed machines 
in the erecting shop were a 220-ton machine for Louis- 
ville, Ky., and there are under construction a 300-ton 
machine for the Pabst Brewing Co., Milwaukee, Wis.. 
also a 75-lb. refrigerating machine with a 30 x 30-in. 
Corliss engine, with complete plant and building of pro- 
portionate size, in course of construction for the United 
States Government. The boiler house contains six 150- 
HP. Manning boilers. The manufacture of anhydrous 
ammonia was one of the interesting processes observed. 

The offices are well arranged and well lighted; 
on the third floor are the drafting room and dining 
room. In the fourth floor, which is in the tower, blue 
prints are made; electric arc lamps being used to print 
during rainy or dark days. 

The following is an abstract of the report of the 
Board of Direction for the year ending Dec. 31, 1892: 

The changes in membership are fully shown in the 
following table: 











have been 14 peoatts 


of the Board; the — at- 
tendance has been 1 ni 


; the average attendance on- 
resident members has been four (ranging from one to 
nine, and at no time has the Board lacked a quorum. 
The constitution provides for the appointment of two 
new officers, an assistant secretary and librarian, and 
an auditor. To the first of these offices, Charles wer. 
ren Hunt, M. Am, Soc. C. E., was appointed April 5 

1892, and entered at once upon his dut Thomas B 
Lee, who has for many years been Chief Clerk of the 


Society, was appointed Auditor in March, and has 
since had entire charge of the accounts of the 
Society. 

A Complete Tearrangement of the books in the 


library has been effected, as well as » careful verifi- 
eation and correction of the card catalogue. The num- 
ber of titles now on the shelves is over 16,000, and 
while it is very difficult to place a valuntion on many 
rare books and manuscripts, some of which could not 
be replaced, it is believed that if the cash value of 
the library were placed as one of the assets of the 
society, $17,000 would be a very conservative estimate 
of its worth; it is insured for $15.000. A list of the 
books sufficiently complete for identification in case of 
loss by fire has been made, and plac ed in a safe de- 
posit vault. 

The Board reiterates here what has been already 
said in circulars, that, this being a reference library. 
it is most desirable that copies of reports of every 
kind bearing even remotely upon engineering subjects 
should find a place on its shelves. Every member 
should feel it a duty to contribute to the library copies 
of all such reports. whenever possible. and to inform 
the Secretary of other desirable material which may 
be obtained. The importance of attention to this re- 
quest will become increasing'y evident in the future 
There are yet some sets of municipsl and_ rai'road 
reports which are incomplete and should be filled up 
Tt not infrequently happens that reference is made to 
this library, after search elsewhere has failed. for 
information as to the early history of projects or enter- 
prises which have since become important. No lee- 
acies of books have been received during the year. al- 
thongh no better disposition of an engineering library 
ean be made. 

The additions to the library from all sources hove 
been: Bound volumes. 149: pamnblets 417: maps, 221; 


photographs. 5: specifications. 201: total, 1,093. 
The society was renresented at the International 
Congress on Internal Navigation. held at Paris Julv 


lest. by Edward P. North, Estevan A. Fuertes. Georre 
H. Ely. William Watson. Cady Stanley and Cyrus B 
Comstock. The delegation was well received, and took 
an active part in the proceedings. Professor Fuertes 
was made First Vice-President of the Economic Sec- 
tion. A full set of the printed proceedings of the 
Congress has been received and nlaced in the Whrarv. 
The Board has devoted much time to the discussion 
and arrangement of matters connected with the nro- 
nosed engineering congress to be hel4 at Chicago dnur- 
ing the first week in Angust, under the auspices of the 
World’s Congress Auxiliary. The Exeentive Committee 
of the Engineering Socteties having decided that this 
soctety shonld be asked to contribute $3.000 as its 
nroportionate share of the amount needed for the main- 
tenance of suitable rooms as a heodenarters at Chicego 
for visiting engineers, our membershin hes been called 
unon for subscriptions. and the fall sum hax been 
secured and will be naid adver s« it mav be ne cde. 
Farly tn the vear this soctety was requested be the 
feneral Committee on Engineering Concrosses -f the 
World’s Congress Anxiliarv of the Columblen Fenos' 
tion to underteke “the work of the organization and 
menagement of Division A. Civil Fretnesring.”” ‘a he 
held at Chieago in the summer of 1892 After n-on-r 
consideration bv the Board of Direction i wae de- 
termined to accent the dutv thr<« tendered and ta 
make the Congress the occasion of the soclety’s annnal 
eanvention. Tn sceordance with this arrangeme>t in- 
vitations to eo-onerate in obtaining papers of general 














Jan. 1, 1892. Jan. 1, 1893. Losses. Additions. Totals. 
OO Ss fr ee a > osu nese nna '~), pooner, 
Non- Noa- Trans- Resig- Drop- Frans- Flec- 
Res. res, Total, Rea. res, Total. fer. nation. ped. Death. fer. tion. Loss. Gain. 
Hon, Mem... 4 1 5 6 2 8 e ee oe 1 a2 2 1 4 
Marnbers. . 196 o18 1,108 194 om) 1,138 6 “3 6 is ba 2 48 
Members. . ’ , 2 2 6 3 i 8 
Assoc. Mem. % 40 49 20 89 10) a <3 o> cs it a & 
Associates... 19 44 63 22 47 69 1 1 ea dat 7 2 8 
Juniors. . .. 59 162 221 74 164 238 23 2 3 2 1 46 30 40 
Fellows. . . 16 33 49 14 34 48 ‘i dia ea Be ace 1 2 1 
Subscribers.. 8 30 38 8 27 35 et a a’ 3 
Totals. . .305 1,231 1,536 338 1,306 1,644 26 5 2 2 142 168 
a Members. _bOne Associate and 2 Juniors. ¢ All Juniors. d Junior. 





It will be seen from the table that the net increase 
» the membership during the past year has been 108. 
—— for membership have been acted upon by 
te head th year as follows: Passed to bal- 
lot as s-member, passed to ballot as associate mem- 
es 65; elected honorary member, 4; elected junior, 
elected fellow, 2; total, 171; awaiting action, 18. 
“i have been rejected by the Society one candi- 
date for membership and one for te member. 
The sub; of membership cannot be passed without 
brief m of the — loss sustained by the society 
past the profession a ~ = death of two of its 
t Presidents aa Past President and 
onceary Member James B was identified with 


the soci _— AA n engineer of its incorporation in 1852. 
“iia Fe was world-wide, and 

though ana, ea, in professional mat- 
8 were ven, both to individual = 


-—< the soctety at . Up to the last he delighted 
or its m +. oad he will be greatly 
mis = future 1 wane . our members. Past 
President William P. a member of the 
pd me Be 9 FER Ry = 
in every movement for its advancement; he will 

be remembered for his earnestness of purpose, dame 
ness of com t to be for t and bold advocacy of whatever 
he ition to be for the best interests of the society. 


In these the losses by death during the 

year (ao2 have been eleven members: H. Wadsworth 

« arke, C. Dickinson, John H. co. Sane 
va : ‘. Jos exepht N. Dallas a. Sethee Cestwee, 

° n. 

and Robert Cc. Selon. two 


P. se mutts and Arthor FT. Wood; and two 
ath sae Dillon and Frederick (0. Norton. 
e Boa under new_con- 
tution was elected at the last Annual meeting. There 


interest to the profession have been sent to all the 
leading engineering societies in this country and 
abroad. Courteous acknowledgments of these invita- 
tions have been made, and enough papers have been 
promised to make a very full programme for the meet- 
ing. Many of those who promise papers have an in- 
ternational reputation, and it is confi ently anticipated 
thet the matter presented will be of great value. 

The social reception of visitors from those societies 
which entertained members of this and other societies 
for 1889 has been intrusted to a committee composed 
of members of this and of the other three national 
engineering societies. Whatever this joint committee 
decides to do is to be accomplished without cost to 
this society. 

In the last annual report a recommendation was 
made by the Library Committee, that a semi-monthly 
publication be issued containing such information rela- 
tive to meetings. papers and other matters »s had 
formerly em sent out by circulars, postal cards, ete. 
The Board of Di ordered the printing of such 
# publication. and the first number was issued April 
14. It has since been continued regularly except during 
two of the summer months, 

The Publication Committee recommended, and the 
Board after much discussion adopted, a new policy m 
relation to the issue of pa in the “Transactions. ” 

Ts sre now printed in the “Transactions” as soon 
as possible after presentation to the society. Ample 
time is given after distribution to all members, for 
discussions. which are subsequently printed. The ob- 
ject is twofold: 1st. To secure the prompt printing of 
all papers: 2d, to give every member an opportunity 
to take part in the discussions. 

It has become evident to the Board that many of 
the members do not the duty they 


tiv consider they 
owe to our profession and to the society, in presenting 


papers describing their work. The first of the objects 
named in the constitution as a reason for the existence 
of the society is “the advancement of engineering 
knowledge and practice."’ If these words mean any- 
thing, when a person joins the society it becomes his 
duty to do his share of this important work; and the 
society can never reach its highest usefulness until 
its members appreciate and act upon this obligation. 
There have been printed in the ‘Transactions’ during 
the year ending Jan. 1, 1893, 48 papers in 13 monthly 


numbers, covering 1,678 pases, illusirated by 208 cuts 
and 168 plates. The “Proceedings,”’ containing min 
utes of meetings, memoirs, ete., have covered 245 
pages. 


The Board desires to impress upon the members the 
importance of promptly notifying the secretary of the 
death of any member, and of assisting in the prepara- 
tion of suitable memoirs. These become in after years 
a part of the history of the profession, and are too 
important to be neglected. 

At its meeting on Dec. 6, the Board of Direction took 
action on the question of the continuous publication 
of the list of subscribers of the Building Fund in the 
annual list of members. It was ordered that in future 
the names of those who had subscribed but not paid 
their subscription, be dropped; that the names of all 
who have subscribed to the enlargement of the society 
house shall thereafter be published as subscribers to 
the building fund, and that this list shall contain only 
the names of those who have subscribed $100 or more; 
provided, however, that the names of those whose sub 
scription was less than that sum, but who shall here 
after make up the amount to $100, shall appear in the 
future lists. 

During the year beginning Jan. 1, 1892, 20 meetings 
of the society have been held, one of which was the 
annual meeting held in New York, Jan. 20 and 21, and 
one was the annual convention held at Fort Monroe; 
41 papers have been read and have been discussed 
orally or in writing by 264 persons. 

The Norman Medal for 1891 was awarded to John R 
Freeman, M. Am. Soc. C, E., for the paper ou “The 





Nozzle as an Accurate Water Meter.’ he Rowland 
Prize for 1891 was awarded to William H. Burr, M 
Am. Soc. C. E., for the paper on “The River Spans of 
the Cincinnati & Covington Elevated Railway Transfer 


and Bridge Company.’ 
The following is an abstract of the report of the 
Auditor for the year ending Dec, 31, 1892: 


Receipts. 
salance on hand Dee. 31, 1891.... $5,660.58 
ky SR eee eee $3,065.00 
CUI GUIS oc hn nc Seuitin sbc ceseces LOGE 
Ot rors ree 043.08 
Dues for year senaies Jan. 1, 
1893... en 5,476.45 
Sales of publications. ese dinoness s 2,187.15 
SON i tee adie dadh We aden svnce 420.00 
Certificates of aw Sweawes a 155.05 
Advertisements. Jvewsce SERRE 
Interest on invest. “ponds. Penns eae 1,186.33 
EO EEE eee 575.00 
PERE BON iis cdiecaded cece’ 250.00 
CURSE GOUTOUR. 6 66sec cede steenns 106.45 
——— 34,089.15 
atic duke d: sseacie shes. wkterinesrehs $39,699.71 
Disbursements. 
DROPOUT Gil MRO N ao. kc bs hc cvceee dvscc $800.00 
Bee Sew dred dehebuades<scagciuaseddheeces 425.00 
POI gear ds. hc cisdex cnc det toe 15,230.17 
Stationery =e printing Kia cnwadtaawiseelepee as 1,278.18 
PLAS ce MA NEOS Cu da Rennecpnecdsdbechwes 1,741.67 
SS Goose aR asa os baka. ona kestee conkers 1,829.02 
Salaries of secretary, assistant secretary and 
TROND 4 se ok es hed ececc suse ticcenccecees 6,022.16 
Convention and annual NGS deticencucased 1,450.05 
SE x Was Wee Uea OA cei k dWecéecddecedecd 720.00 
House supplies ere 207.98 
Di < «se esbnebinumbeedectdheoeesdaceieh 256.00 
WEE 4's GudhbamabavGcckiaecs «ceedecdacs 17.55 
Cea ta se 2-0-6 bees i pase nwde dant dé ebides oud 141.73 
Certificates of membership.................. 81.05 
NS bu aWad- G'S 0 ks akc idee¥bancieverdoackée 430.00 
DT Rabid & Disddind bake wabldls inn doc venae 120.00 
Rt oo te a i 10.00 
Norman Medal and Rowland Prize........... 120.85 
Treasurer’s books and accounts.............. 450.00 
ee 8. ss nennv eames. cbene 162.60 
Repairs and betterments, society house...... 397.32 
eee WII i od) Sieeecaecs cc'dbecaxdee 473.89 
I as sda vapcwssnscaceedsclacanc 2,723.35 
IR ar cei coh atta teecades one nd é.4c ghee’ ita 
Report of . ff reenares. eneaaLts 
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Practical experience with different systeins 
of signal plant is making it increasingly clear that 
absolute safety in the operation of trains cannot 
be insured by either the manual system or the 
automatic system alone. The circumstances of a 
serious rear collision under the automatic system 
on the Central R. R. of New Jersey were recorded 
in our issue of Dec. 15, 1892, and in another col- 
umn we give a letter from an experienced signal 
engineer in discussion of that accident. Two accl- 
dents within the past week, recorded in another 
column, under the manual system on the Pennsyl- 
vania R. R., as well as other previous accidents 
on that road, show that rear collisions may easily 
happen on lines operated by this system, through 
earelessness or mistake on the part of the operator. 
In all three cases a train which had stopped on 
the open track was run into by a following train, 
ewing to disobedience to signals and rules on the 
part of the engineman in the case of the automatic 
system, and to the operators wrongly giving track 
clear signals in both cases of the manual system. 
In each of the two latter cases, the first train had 
been stopped, according to report, to allow of some 
slight repairs being made to the brake apparatus, 
and the operators did not wait to receive the tele- 
graphic message indicating that the train had 
passed the next signal cabin. There is, of course, 
conflicting testimony from the operators, and no 
definite information as to their actions, or reasons 
therefor, can be given until after the official inves- 
tigation. In the accident on the Jersey meadows 
the signal provided for purposes of safety to traffic 
was deubly a cause of disaster, as it not only by its 
position authorized the engineman to enter an 
occupied block section, but in léoking at the sig- 
nal the engineman failed to see the red lamp waved 
by a brakeman sent back from the train ahead. 


a 


The Pennsylvania R. R. is said to be planning 
an improved signal plant to insure greater safety 
than by the present system, but no definite infor- 
mation on this point has yet been given out. 
Safety in signal operations may be insured in two 
ways. First, by the adoption of the “lock and 
block” system, requiring the individual action of 
two or more men in the signal towers of different 
blocks to govern the movement of each signal. 
Second, by the adoption of some form of automatic 
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arrangement (of which an example was described 
and illustrated in our issue of Jan. 12) by which the 
train sets the signal at danger, and the s‘gnalman 
cannot lower it to indicate safety until the train 
has passed off the block. A recommendation for 
the adoption of an arrangement of this kind is 
made in the Board of Trade report on the Thirsk 
collision on the Northeastern Ry., of England 
(Eng. News, Nov. 10, 1892), but Major Marindin, 
the inspector, refers only to mechanical appliances, 
and says that such appliances do not provide 
against a train breaking apart, so that it will still 
be necessary for signalmen to look out carefully 
for the tail lamps of trains, and for the conductor 
or brakeman of the rear section of a broken train 
to go back, in accordance with English rules. 
Slectrie appliances, however, as in the system de- 
scribed in our issue of Jan. 12, provide against 
this, as the signal cannot be lowered until every 
wheel of the train has cleared the block section. 





The question of engineering ethics and the ad- 
visability ofthe adoption of a code of professional 
ethics is likely to come formally before the mem- 
bers of the American Society of Civil Engineers. 
As noted in the report of the business session of 
the annual meeting of the Society in our issue of 
Jan. 19, it was resolved by a vote of 52 to 8 of the 
members present to refer to the Board of Direc- 
tion the matter of the appointment of a special 
committee on the subject. The duties of the e>»m- 
mittee would be to collect information in regard 
to the present codes of other professions, and to 
consider the propriety of the adoption by the So- 
ciety of a code of ethics of the engineering pro- 
fession. And, further, if the committee should de- 
cide that it is desirable and _ advisable 
that such a code should be adopted, it must pre- 
pare and report to the Society a draft of a suitable 
code for argument and discussion. Whether this 
committee shall be appointed lies, first, with the 
Board of Direction, and, second, with the mem- 
bership, as the board must send out a letter ‘al- 
lot before proceeding with the appointment What- 
ever the outcome may be, the present agitation 
shows that the question has been considered by a 
large number of members, and it is likely to be a 
very live issue. 


a 


At a meeting of the Cincinnati Association 
of members of the American Society of 
Civil Engineers held Jan. 6, the subject of 
a code of ethics for civil engineers was 
discussed, and it was the opinion of those present 
that a skeleton code at least, for the giidance of 
members of the profession, should be formulated 
and adopted. A considerable number of the menm- 
bers thereupon signed a memorial requesting that, if 
the propvsition meets with the approval of the 
Board of Direction, the matter should be brought 
to the attention of the approaching annual ineeting 
of the society. The memorial suggested that a 
special committee be appointed whose duties shall 
be: First to consider the propriety of the adoption 
by the society of such a code of ethics; and second, 
if the committee decides that it is desirable gnd ad- 
visable that a code should be adopted by the so- 
ciety, to proceed to prepare and report to the so- 
ciety at some future meeting such a code of profes- 
sional ethics. The action had on this subject at 
the annual meeting of the Society of Civil Engi- 
neers was repcrted in our issue of Jan. 19. We 
cannot but feel that the time has come when some 
movement in this direction is called for, though 
any action had should be extremely cautious and 
tentative. In another part of this issue we give 
in full an address made before the Cincinnati Engi- 
neers’ Club on the subject of “Engineering Ethics” 
by Mr. S. M. Whinery. 





We devote considerable space in this issue to 
two papers on the dam across the Colorado River, 
at Austin, Tex., one prepared especially for our col- 


umns by Mr. EB. W. Groves, the engineer in charge 


of the construction of the dam, and the other the 
official report of the Secretary of the Board of Pub- 
lie Works. Probably the most notable feature of the 
work of construction is the method which was 
adopted for handling the materials used in the con- 
struction of the dam, consisting of a cableway ex- 
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tending across the river over the site of the dam 
with the unprecedented span of 1,350 ft. We have. 
in previous issues, described in detail the cableway 
system of handling materials, but it seems well to 
call attention to the fact that it has now had suffi- 
ciently wide use to fully prove its economy and 
convenience on works of this sort. Besides the 
Austin dam, the Sodom dam on the Croton water. 
shed was built by this method, and it is in use on 
the Butte City dam, described in our issue of Dec. 
15. It has also been considerably used in con- 
structing masonry arches. 

A great advantage of the cableway system is 
that when the plant is put in place it need not be 
moved or altered until the work is done. The fre- 
quent changes of position required where an ordi- 
nary contractor’s railway is used for moving ma- 
terial on such works increases largely the expense 
and time required. A criticism which might be 
made on the Austin plant is that many of the 
stones have to be handled twice, the cableway 
transferring them to derricks. This could have 
been avoided by the use of several parallel ca- 
bles, the load being taken out on whichever one 
was nearest to the place where it was to be depos- 
ited. This has been done in handling masonry for 
bridge arches, and with satisfactory results, but 
the length of the cable was perhaps the objection 
at Austin. 

A second advantage of the cableway is found in 
the fact that it is entirely clear of the work itself 
and is safe from injury by flood or fire, and reason- 
ably safe from explosions on the work below. The 
importance of this has been fully shown at Austin. 
No less than eight different times during the past 
year has work on the dam been interrupted by 
high water, and at one time the water above the 
dam was 4344 ft. above low-water mark. Had the 
common plan of extending a railway out over the 
dam been adopted, these delays would have been 
greatly lengthened by the time necessary to replace 
the portions of track and trestlework washed 
away at these floods. 





The cost of the Austin dam seems surprisingly 
small for a structure of such size and solidity, lo- 
eated at a long distance from markets and in a 
country where labor is scarce and high priced. 

It is interesting to compare it in this respect 
with the Vyrnwy dam on the Liverpool water sup- 
ply, described in our issue of Aug. 18, 1892. The 
following table gives the principal dimensions of 
each dam: 


Austin. 


RO | | SRGS sh Fs vee be iste sete 17 1,275 
NG: hs 0s oi oe Cdne + 6deee ai ates 68 
Earth excavation, cu. yds........ 220, 105,618 
Back filling oF  eetewes 79,501 Sinecse 
Rock excavation, Me oe Sev sae ea gis 30,719 
Masonry in dam, MM iglesia 95,000 
TOtal: COUR. scigesciiasces teow adie $2,849,000 $576,000 


According to the above figures, which, so far as 
we know, are fairly comparable, the Vyrnwy dam 
is about two and two-thirds times as large as the 
one at Austin, and cost about five times as much. 
The character of the masonry in the two is not 
apparently very different. A, great fuss was made 
over the “cyclopean rubble,” with which the 
Vyrnwy dam was built, one-third the stones weigh- 
ing over four tons each; but in the Austin dam lime- 
stone fubble blocks were placed measuring 5 cu. 
yds., and weighing about ten tons, and the largest 
single stones in the cut granite facing weighed 
nearly as much. Portland cement. mortar was 
used in each dam, the cost of which was of course 
far more at Austin than at Vyrnwy. Perhaps the 
strongest contrast between the two, however, is in 
the time required for construction. The construc- 
tion of the Vyrnwy dam occupied nearly eight 
years. The Austin dam contract was let in Oc- 
tober, 1890, and, from present appearances, the 
dam will be completed in 24% years from that date, 
notwithstanding the many serious delays due to 
the frequent floods in the Colorado River. There 
seems every reason to believe this creditable econ- 
omy in both time and money to be largely due to 
American systems of handling men and materials. 

We would particularly commend to our readers 
the letter of Mr. B. E. Fernow, Chief of the For- 
estry Division of the Department of Agriculture, 
contained in this issue. It is evident that 
House Committee in charge of the approprix 
required for a continuance of the government tim- 
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per investigations and tests fails to realize the 
true importance of this work in its bearing upon 
a.great industry and as a means of gathering and 
making public information of the highest import- 
ance to producers and users of building and other 
+imber everywhere. It is not gratifying to realize 
that out of more than 50 varieties of useful tim- 
ber, known and more or less used in the United 
States, our knowledge of their several qualities 
of durability and strength under varying condi- 
tions is practically confined to three, white and 
yellow pine and oak. And even this knowledge is 
based upon individual experiment, usually with in- 
adequate apparatus. This subject of investigation 
is too broad for individual effort, and must cover 
all varieties of timber in all parts of the country, 
and be carried out on a scale of actual service ap- 
plication, to be really and fully useful. 

As to the ultimate value of this government in- 
vestigation, we have already the one piece of new 
information concerning the unimpaired qualities 
of Georgia pine that has been bled for turpentine. 
Until this subject was mechanically and chemically 
investigated by Mr. Fernow and his assistants this 
timber was ruled out of the market as valueless 
for building purposes. Its restoration to public 
confidence means a gain of at least a million dol- 
lars to the lumber industry of the South, says Mr, 
Fernow. Other timbers abundant in this country 
doubtless rest under a similar cloud of ignorance of 
their true qualities, and this cloud can only be re- 
moved by an equally careful and scientifie study. 
Viewed from every point, this investigation into the 
qualities of our timber is one of the most important 
subjects lately taken up by the government, and 
the continuance of this work is a measure worthy 
of the most prompt recognition and encourage- 
ment by Congress, as we have already shown in 
former articles descriptive of this work. 





If congressmen are so shortsighted as to fail to 
recognize, at this time, the importance of this work 
to their common constituents, then we agree with 
Mr. Fernow that it would be proper for public- 
spirited men to furnish funds for the next two 
years’ experiments. As we have said before, this 
investigation is properly government work; but 
there is little doubt that with the apparatus now 
in hand, and with the experience already gained, 
the results of these two years’ labor would be so 
marked as to materially assist Congress in realiz- 
ing the true value to the country of this class of 


information, and make easier the appropriations | 


necessary for fully completing the work. But we 
still trust that Congress will grant the means to 
further the eminently useful work of the For- 
estry Division. Engineers and builders are par- 
ticularly interested in more fully knowing the qual- 
ities of the timbers they use, or can use; and every 
section of the country wants to know just to what 
extent local timber can be trusted and employed; 
and a liberal appropriation to these,ends would 
be generally approved as a material benefit to the 
public interest. 





The New Orleans “Times-Democrat” editorially 
recommends that the city should advertise for “a 
civil engineer of the highest ability’ to carry out 
for the entire area of the populated part of the 
city the complete system of drainage which that 
journal thinks should necessarily follow the sewer- 
age system now under construction. Why not ad- 
vertise for a new city physician, a new judge of 
the court, or for any other professional man found 
necessary for the well-being of the city of New 
Orleans? Civil engineers of the “highest ability” 
are well known by their accomplished works, and 
can be easily found by the authorities of any city 
when the occasion demands. The leading jour- 
nal of that section certainly does not mean to im- 
ply that the city authorities of New 
Orleans are incompetent to make a selection from 
among the engineers of the country “of the highest 
ability”; and if this is unhappily the case we can- 
not see how advertising will help them, unless they 
propose to measure this “ability” by the smallness 
of the fee charged for professional services. New 
Orleans has among its citizens some able civil an- 
sineers, and we would advise our contemporary to 
ascertain their views on this subject before repeat- 
ing so absurd and unwise a suggestion. 





RETAINING WALL THEORY 
TICE. 


The theory of retaining walls is one of a num- 
ber of subjects (generally of more or less intricacy 
but no very great profundity) which seem to have 
a special and perennial interest for mathemati- 
cally inclined engineers. Hardly a month goes by 
that we do not receive for publication some arti- 
cles discussing the subject theoretically. We 
have no doubt that whoever may be editor of this 
journal a hundred years hence will have the same 
experience. We have received this week another 
discussion of the kind, the letter accompanying 
which we venture to reprint as a text for “a few 
remarks”: 


Sir: I send you a manuscript on the theory of re- 
taining walls. If this theory is correct, the engineer 
needs but the two factors of angle of slope and 
weight of material in order to ascertain at once the 
thrust in any given case. Both factors can be easily 
and quickly ascertained for each particular case in 
ordinary practice. Yours truly, N. 


AND PRAC- 


We must confess that we have not examined 
the manuscript critically. We judge its reason- 
ing to be correct enough from its assumed pre- 
mises, and it is certainly concisely put. But, sup- 
posing it to be absolutely correct, and an improve- 
ment on prior discussions of the kind, what of it? 
Not only under “this theory,” but under any and 
all theories, if we know the “two factors of angle 
of slope and weight of material” we can ascertain 
at once the thrust in (not “any given case,” as our 
correspondent carelessly puts it), but the given 
case. It is also true that by experiment or obser- 
vation “both factors can be easily and quickly 
ascertained” after a fashion. What of that? 

The essential difficulty about designing retain- 
ing walls which will stand up from such formulas 
is not the difficulty of ascertaining the static con- 
stants nor applying them*by formula to the case 
in hand, but the two facts that: (1) these two al- 
leged constants do not exhaust the list, and (2) 
neither one of the two “constants” considered can 
be relied on to remain constant, even from day 
to day, much less forever. Take the “angle of 
slope”; nothing is more indeterminate. At any 
given moment we can easily ascertain it, after a 
fashion, by using our eyes. Usually it is almost 
vertical, especially in clay, which will almost 
always stand vertical when excavated. In no 
reasonably dry material, except dry sand, will it 
ever be found so great as 1% to 1. But how is it 
when that material is wet? Not only is its weight 
greatly increased, but the “angle of slope” will, 
or may, fall almost to the horizontal. That, in 
itself, might not matter, because in water it is 
already horizontal. But the pressure of water is 
independent of the volume confined, and dependent 
only in its vertical depth; but with ordinarily sta- 
ble earth it is not so. When a slippery film forms 
under it somehow, so that its angle of slope is al- 
most zero, it makes an immense difference whether 
the pressure comes from a small mass or from one 
extending outward and upward for a long distance. 
Approximately speaking, the pressure is about as 
great as if the wall were carried up as high as 
the highest point which is tending to move and 
filled in level behind. 

When we further consider that the pressure is 
then approximately as great as if the wall were 
supporting a liquid twice as heavy as water, and 
if the slightest movement occurs may be many 
times more, it will be seen how utterly impossible 
it is to cover such contingencies by computation. 
In many soils, in most soils, they cannot occur; 
that is true; but who can say in advance whether 
the particular soil in question is one of those soils, 
or how much or little it may differ from it at 
some future time? 

Then there is the great question of frost. This, 
when it gets a fair thrust, is absolutely resistless, 
and who can be certain in advance that he has 
avoided all risk of this? It is guarded against in 
part by suitable “weeper” holes at the foot of the 
wall, which, with the protection afforded by the 
thickness of the wall and a somewhat careful se- 
lection of the material for the backing, is usually 
sufficient. If the frosts are apt to be deep it is also 
necessary to give the back of the wall a sharp slope 
forward at the top, so that the expansion from frost 
may not give a dead thrust against the wall itself. 
But with all these precautions, which about ex- 
hausts the list, it is in not a few cases found im- 
possible to protect against frost effectively. 
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For these reasons and some others, especially 
the uncertain quality of the stone or brick, mortar 
and foundations, no engineer in his senses ever 
undertakes to put up a retaining wall which he 
ean guarantee against failure as he can guarantee 
a bridge truss under stated loads. He knows very 
well, if he knows what he is about, that there are 
great and uncontrollable forces which he cannot 
guard against completely which may come into 
play at any time, in spite of all precautions, to de- 
stroy his wall. What he does, therefore, if he acts 
intelligently, is to design a wall of such thickness 
as experience has shown will rarely fail,, and of 
such thickness that it is cheaper to take the risk 
of its failure than to pay out more material for 
insurance. 

For this work theory affords no direct aid what- 
ever. Good practice in this particular is based 
exclusively on the lessonsof experience: It is well 
that every student should study the theory of re- 
taining walls, and since it has become known from 
experience just what kind of a retaining wall will 
be likely to stand up, more or less successful ef 
forts have been made to adapt theory to experi 
ence so that the two shall not seem to conflict. As 
a consequence, most of the theoretical discussions 
of modern text books no longer set forth as guides 
to the engineer formulas which give a wall sure to 
fall down in time, as did the formulas of 20 or 30 
years ago, but the adjustment has been affected 
largely by modifying the constants recommended, 
and in so far as the formulas are even now ac- 
ceptable and trustworthy, they are so from no mer- 
its of their own, but solely because they can be 
shown to agree with results of experience. 

Partly because of these difficulties in rigorously 
analyzing the strains, but chiefly because retaining 
wall construction so long antedates retaining wall 
theory, there came into use long since a practical 
formula which we have once before expressed as 
“four-tenths of the height, and thrown in some odd 
inches for luck.” It cannot be improved upon 
(unless by substituting three-sevenths for four- 
tenths, as is sometimes done). Volumes of hos- 
tile mathematics cannot shake it, nor volumes of 
friendly mathematics add to its just standing 
among engineers, because it is the accumulated re- 
sult of centuries of experience. When the ma- 
sonry is exceptionally good and well laid, the “odd 
inches” may be spared. When the masonry is ex- 
ceptionally poor or the bank is of bad material, 
or is heavily surcharged, or the wall particularly 
important, the odd inches should expand into half 
the height in all. When two or more of these 
unfavorable conditions combine, the thickness 
should be more than half the height; and when the 
wall is of dry masonry and not very high the thick- 
ness should be made equal to the height at once, 
or nearly so; if failure is seriously objected to. 

In these exceptional cases theory may be of ad- 
vantage by aiding the judgment in selecting the 
percentage of increase, but, after all, not much. 
The two most essential facts to consider are: 
“What is it going to cost to replace the wall if it 
falls, and what will some given increase cost?’ 
For example, suppose we are in doubt about the 
6.4+tule, and are considering an increase of 
thickness to half the height. The increased vol- 
ume may be about (50 —42)+50=16%. Includ- 
ing the foundations, the increased volume may be 
14%; the increased cost, which is for backing 
only, not more than 7%, if built by days’ work or 
by a contractor who bids carefully. What will it 
cost to renew the wall if it fails? Generally at 
least as much as it cost in the first place, if the 
failure be general, all items considered. If failure 
be only local, it may be much less. If, then, it is 
feared that total failure may result in the one case, 
and only local failure, if any, in the second case, 
we have a simple economic problem before us: 
Can we afford to pay 7% for this particular bit of 
insurance? It is a matter of judgment which must 
depend on many circumstances, and every one 
must use the best judgment he has or can get 
hold of. He is foolish, indeed, to trust to anything 
else. 

An ocerrrence within the editor’s personal ex- 
perience is a capital illusfration of the truth of 
these remarks. An engineer, who was even then 
well known, had an important retaining wall to 
build. He was, and is, an expert mathematician; 
he also was then an experienced engineer. The 
wall was in his sole charge, and, like the famous 
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deacon, he “swore as deacons do, with an 
‘I du vam’ and an ‘T tell yeou’” he’d build a wall 
that should not come down, a veritable master- 
piece! He studied and experimented and tested 
his materials with great zeal for some weeks. He 
neglected no precaution, not even thet of “sitting 
on the wall most of the time during its construe- 
tion.” Never was retaining wall built with 
greater care—and within six months’ time it was 
the worst looking wall one would care to see, a 
warped surface throughout, and most of it had to 
come down! 

It may have been only a chance, It may have 
been only because he did not have the benefit of 
this fatest discussion which our correspondent 
sends to us, and which we are withholding from an 
anxions profession without even studying it care- 
fully; but we think differently. We think it was 
only because he trusted too much to his theories 
and experiments, and too little to the past results 
of accumulated experience, Our columns stand 
wide open to any one who will more fully tabu- 
late and codify this experience; but unless and un- 
til we see a new light on the subject, there is no 
rooin in them for discussions of the theory of re- 
taining walls, 


The total tmmigration for 1802, in spite of the 
quarantine obstructions, fell off but little from 1891, 
Kut for those obstructions it would probably have ex- 
ceeded it. By countries it was distributed as follows, 
the Canadian tinmigration of 40,000 to 50,000 or more 
per year not being Included; 





TSt2, 18) 1, 
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CHOTURRIT,: 0005050 00 . : 123,401 
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dish ces. wesaness 4 kkweseeee 200,339 243,654 
Dit ORIG vx 0n6 tc caswneheeihecee 238,507 21,342 
Geand total. vc iis ese cedey s 543,487 500,666 


Comparing December only, Russian and Polish im- 
migration has almost entirely stopped, and Austro- 
Hungarian heavily decreased, but Italian immigration 
is much heavier than in December, 1801, and in all 
other cases there ts little change. In the last 22 years, 
since 1870 inclusive, upward of 9,627,000 immigrants 
have arrived in this country, of whom perhaps 6,000,- 
000 may be still alive and living in this country. The 
census of 1800 shows 9,249,547 foreign born residents 
(some 14.8% of the total population), of whom about 
1,000,000 are natives of Canada. 


The British Navy is rapidly gaining in strength. 
During 1892 the tonnage of vessels launched for 
ite service was 141,200 tons. This compares with previ- 
ous years as follows: 


Year. Veasela, Tonnage. I. HP. Cost 

ee | 54,535 136,500 $12,530,146 
BOs 0.940% 18 107,250 183,000 28.178,00) 
1802....... 2 141,200 191,500 89,080,000 


Notwithstanding the great dockyards maintained b- 
the government, over three-fourths of the expendi u e 
of 1892 went to private builders of ships and engines, 
The vessels launched in 1892 include five first class 
battle-ships, each having a displacement of 14,150 tons 
and 13,000 I. HP., two cruisers of 10,500 tons and th: 
same engine power, and five vessels of 7,350 to 7,700 
tons and 12,000 I. HP. 

Aluminum horseshoes, says “T/ Avenir Militaire,” 
have recently been tested In Russia, One hoof each 
of a certaih number of horses tn a regiment of 
dragoons was shod: with an aluminum shoe, and the 
other hoofs with the ordinary iron shoe, It was found 
that the aluminum shoes had worn less, though they 
were only one-third the weight of the tron shoe. - Their 
extra cost was considered as counterbalanced by the 
other advantages of the new metal. Though not so 
stated, some alloy of aluminum was probably used, as 
the pure metal would not show so good a record. 


The new water-works of Havana, Cuba, were put. in 
operation on Jan, 28, the birthday of the King of Spain, 
the Captain-General turning on the water. The cover 
to the reservoir has not been built, and meanwhile 
diveet pressure will be used. Mr. EK. Sherman Gould, 
M. Am, Soe. ©. E., is Resident Consulting Engineer for 
the American contractors for the work, Runkle, Smith 
& Co, aid 
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LETTERS TO THE EDITOR. 


AUTOMATIC SIGNALS AND THE GREENVILLE 
COLLISION. 


Sir: [ notice in your issue of Dec. 15. 1892, a brief 
account of a serious collision which occurred on the 
Central R, R. of New Jersey, at Greenville, in which 
14 people were more or less injured, and at least one 
killed. While in the United States last autumn it 
was my pleasure to read a paper on “Railway Signal- 
ing’ before the American Soclety of Civil Engineers 
(Ping. News, Oct. 27, 1892), and I also had the pleasure 
of meeting many railway managers and presidents. 
In all the interviews I had, and in the paper which 
I read, I unhesitatingly declared that automatic sya- 
tems of signaling, whether electric or pneumatic, would 
be found to have such drawbacks, after experience, as 
not to commend themselves to managers and those re- 
sponsible for the safe operation of railways, 

In the accident in question, it appears that the 
two westbound express trains for High Bridge and 
Long Branch were running two minutes apart; the 
High Bridge express was stopped by the rear brake- 
man on the supposition that the train had struck a 
woman; the train stopped with the rear end of the 
last car 60 ft. within the block section, that is to 
say, under the protection of the stop signal applying 
to that section. Now, in the automatic pneumatic 
system, as applied on the Central R. R. of New Jersey 
and, L believe, as applied elsewhere in the United States, 
the train replaces, to the “danger’’ position, the stop sig- 
nal immediately in its rear (in this case 60 ft. only), and 


\ te ESSE 
VE ees TS 


5 ae . aa 
_— =3 SS 


Plan of Trains and Signals, Greenviile Col'ision ; 
Central R. R. of New Jersey, 


at the same time lowers the stop signal in the section 
in the rear, keeping the distant signal on that post at 
“danger.” From the description, as far as I can 
gather, a sketch as inclosed gives you the signals, with 
the position of the train and the position of the signal 
arma, 

It is well known, of course, as being one of the 
rules, that if a driver approaches a block signal with 
the distant signal at ‘danger’? and the home signal 
down, that is, at “line clear,"’ he is expected to be 
able to keep his train under control in order to stop 
at the next stop, or home signal, should it be against 
him. In this case, as per the diagram, the train upon 
passing © put signals 5 and 6 to the “danger’’ posi- 
tion, but at the same time set the home signal 4, at 
B (section in rear), to the “safety” position, the dis- 
tant signal 3 meanwhile remaining at “danger.” By 
all rules and with all authority, the engineman ts 
absolutely authorized to pass B and proceed up to the 
stop signal 6; and under these conditions, with the 
express authority of all the officials on the Hine, he 
was only 60 ft. away from the train in advance. It is 
doubtful even whether 60 ft. is the minimum distance 
that can be authorized between two trains; I dare say 
it it were measured it would be found that 20 ft. in 
advance of signal 6 would place 6 at “‘danger,”’ lower 
4 to the “safety” attitude, and allow, as in this case, 
the Long Branch express to approach right up to 
signal 6, 20 ft. only from the train in advance, and, 
theoretically speaking, this system of automatic sig- 
naling, allows two trains to be only the distance of 
the thickness of a signal post apart. 

I need hardly say anything further, with reference 
to this system of signaling, than that I had always 
understood that for safe working of automatic sig- 
naling two sections in the rear should be blocked, and 
not one only, As I expressedly pointed out In the 
paper above referred to, a distant signal is an anomaly, 
and it is not a stop signal in any sense of the word. 
Under either condition of the arm, “safety’’ or “dan- 
ger,’ an engineman is absolutely authorized to pass 
st. 

I should think this system will now receive the 
careful consideration of railway engineers, as this is 
only one of the defects of the system, Its adoption 
leads to one failing, which, I think, is .a serious draw- 
back, In addition to what T have pointed out, and that 
is that it tends to disobedience of orders on the part 
of enginemen, as they are more likely to disregard the 
signals than when they are under the eyes of the 
signalman, whose duty it would be to report such 
derelictions on the part of the enginemen, 

I think in this case that the engineman is less to 
blame than the company, which prepares such traps 
for the enginemen as practically allowing authority 
for one train to approach another within the distance 
IT have mentioned, theoretically the width of a post, 
practically 20 or 30 ft. Faithfully yours, 

John P. O'Donnell, 
Con. Engr... National Switch & Signal Co., Easton, Pa. 
London, England, Jan. 13, 1892. 


_ useful and practical work? 


(Our correspondent is wrong in assuming 4), 
significance in the 60 ft. between signal and +..; 
of train, which was merely the distance the tr, \;, 
happened to run past before coming to a stop. {), 
this system, as in others, an engineman is {,, 
hidden to pass a home signal at danger, but m):.; 
stop in front of it, not knowing how far past 
another train may be. The system in use on 1)),. 
Central R. R. of New Jersey was described in 01); 
issue of March 29, 1890, and this accident is \.. 
ferred to in our editorial columns,—Ed.) 


UNITED STATES TIMBER EXAMINATION. 

Sir: Allow me to thank you for the clear and conc «.. 
statement in your issue of Jan, 12 regarding the pres: ); 
status of the United States timber examinations || 
prefer this name to the less comprehensive one “ti; 
ber tests.”") As to conclusive results so far attain «| 
let me add that chemical analysis has confirmed ¢). 
indications of mechanical tests to the effect that ti. 
timber of longleaf pine is in no way affected by blee 
ing for turpentine; the resinous contents of the heart 
wood remaining unaffected by the tapping, and hence 
even the durability 1s not impaired. This result j. 
worth a million dollars at least to the lumber interest. 
of the South, 

As to the question of appropriations for this work | 
wish to say that the bill introduced at the last session 
of Congress (H. R, 5,758) calling for $40,000 to be de 
voted to this work—the sum is estimated on sound bus! 
ness basis—-has not lost its status In this Congress, bu 
remains where it was left at the last session, namely. 
pigeon-holed in the Committee on Manufactures, Hon 
Chas. H. Page, of Rhode Island, Chairman, and Hon. M 
D, Harter, of Ohio, Chairman of Sub-Committee, to 
which the bill was referred. All those who think tha: 
this expenditure of public money is desirable, that th: 
people at large are benefited by it, that such knowledy. 
as is thereby attained Is “the foundation of all materia| 
and permanent progress in the arts and sciences," 
should write directly to the two gentlemen named as 
well as other delegates, espectally members of the Com 
mittee on Appropriations, and press their views regard 
ing the matter upon them, 

On the other hand, I am advised that it Is useless to 
ask for any increase of appropriations at the present 
time; least of all for such a poorly supported bureau as 
the Forestry Division. It is, therefore, not likely that 
this Interest will be provided for in such a manner as 
to put it on a desirable practical basis either by the 
present or the next Congress. 

I would, therefore, suggest that those private in 
terests, like the engineering profession, the railway and 
bridge builders, the wood-working industries and the 
ljumbermen, all of whom are most directly ani 
pecunlarily concerned in the results of this work, could 
show their interest by providing the funds to carry it 
on, 

I am convinced that if the matter were properly 
presented to these interests and a practical plan of 
collecting and using the funds devised, that there would 
be found a sufficiently large number of broad-minded 
business men in these professions and industries, who 
would contribute thelr share toward such work. 

I would suggest that this is a matter in which 
Engineering News, engineering societies and other 
similar agencies could make themselves highly useful. 
A fund of $50,000 in connection with funds appropriated 
by the government and the facilities at the command 
of the government would within two years of con- 
tinuous application remove at least the gross ignorance 
existing regarding even olir most common timbers. 
There would not then be any question as to the true 
value of Douglas Spruce or Bald Cypress; there would 
not be a difference of opinion based on slender facts, 
whether creosoting is or is not detrimental to strength; 
whether this or that method of seasoning is preferable ; 
there would not be necessary a struggle every time a 
new material tries to get recognition in the market and 
with the engineering profession. 

With such a fund, it would be proper policy to cater 
quickly to some of these pressing needs of practical 
engineering first, leaving the more elaborate’ and 
scientific work laid out by the plans for the Forestry 
Division to be followed up later and perhaps at a more 
moderate pace. . : tee 

If this appeal find a responsive chord I shall be most 
willing to elaborate such a plan of co-operation. Who 
will be the champion to break a lance for this eminently 
B. EB. Fernow, 

Chief of Forestry Division, Dept. of Agriculture. 

Washington, D. C., Jan. 18, 1893. 

THEY HEIGHT OF THE NEW EAST RIVER 
BRIDGES. . 

Sir: In his recent. decision on the plans for the pro- 
posed bridges across the East River the Secretary of 
War has placed their least height above the water at 
their centers at 140 ft., or 5 ft. higher than the present 
New York & Brooklyn Bridge. The pl submitted 
provided for a height of 135 ft., the sam? as. that of 
the present bridge, which was deemed sufficient Inas- 
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much a8 nO vessel carrying spars of greater height could 
pass the present bridge, and any decrease in the height 
of the bridge correspondingly decreased the expense of 
terminals. The report of the Government Engineer 
Corps, however, recommended that the height be in- 
ereased to 145 ft., and the Secretary of War has com- 
promised by “splitting the difference.”” In view of the 
fact that the present bridge limits the size of the 
yessels entering the Kast River from the south and 
that the number of vessels with spars requiring more 
than 135 ft. for clearance coming to an anchorage be- 
tween the two bridges by the way of Long Island 
Sound is exceedingly small, the reasons for the extra 
height of 5 ft. do not seem clear. As the decision was 
rendered “after careful consideration,’’ however, these 
undoubtedly exist, in the minds of the government 
officials at least. Perhaps you may be able to explain 
them. Very truly yours, x. 

New York, Jan. 21, 1893. 

(Like our correspondent, we are unable to see 
much weight for increasing the 
height of these bridges above that of the New 


any reason of 


THE AUSTIN DAM. 
By E. W. Groves, Engineer in Charge of Construc- 
. tion. 

The surveys for this work were started in May, 
180, the contract was awarded the following Oc- 
tober, and the work of excavation Was immediately 
commenced, 

The design adopted called for a dam 60 ft. above 
low water level, having both upstream and down- 
stream faces constructed of granite; the interior to 
be constructed of limestone of good quality, weigh 
ing not less than 150 Ibs. per cu. ft., all to be laid 
in Portland cement mortar made of 1 part ce 
ment to 3 of sand. The limestone is obtained in 
the immediate vicinity of the work, while the gran 
ite is brought by rail 60 miles. 

During the winter, while the excavation was 
heing made, and the railroad being extended from 
the city to the site of the dam (three miles), the 
contractor was busy assembling his plant for hand 





LAYING SUBMERGED WATER MAIN ACROSS THE SUSQUEHANNA RIVER AT MONTOURSVILLE, PA.,; 
J. P. Herdic, Contractor. 


York and Brooklyn bridge, viz., 135 ft. at the cen- 
ter and 120 ft. at the abutments. If there are 
such reasons, it would be of interest to have them 
made public.—Ed.) 


LAYING SUBMERGED PIPE ACROSS THE 8sU&- 
QUEHANNA RIVER AT MONTOURSVILLE, PA. 


Sir: I send you a photograph of my crew of pipe- 
layers, taken near the north shore, as we were about 
laying the last length of pipe with ball joints across 
the Susquehanna River, near Mon'‘oursville, Pa. The 
photograph (reproduced herewith) shows the 10-in. 
Wipe with a ball joint on the lower end of the last 
pipe calked. The pipe was supported by means of a 
strong trestle, with legs resting on either boat, over 
the pipe. Chain pulleys are used for raising or lower- 
ing the pipe into the water, they being attached to the 
center of the trestle directly over the pipe, I used in 
laying 600 ft. of pipe across water which averaged 
13 ft. in depth, six regular cast iron joints to one ball 
joint and covered the spaces, including making prepara- 
tions, in 3% days. The first day was taken up in 
stringing %-in. manilla rope, load'ng boats and ad- 
justing the lines from the ferry Ine to the boats. 
The submerged pipe was laid on a gmdual curve across 
the river, with the bend up stream to act as a brace 
against strong currents. 

I consider this the quickest and best way to lav 
pipe across water, and much less expensive than by 
any other system known to me. 

James P. Herdic, Engineer and Builder. 

Williamsport, Pa., Jan. 15, 1892. 


CRUSHING STRENGTH OF GRANITE. 


Sir: Referring to your editorig] note in your issue of 
Jan. 12, on the crushing strength of granite, permit me 
to say that I have in my possession two test specimens 
of a slate colored granite from the quarries located at 
Kerlin, Wis., each measuring exactly 2x 2x4 ins., 
whieh have stood a crushing strain of 100,000 Ibs. with- 
out spawling or crushing; in fact, they left the testing 
machines as clean and untouched as they went in. The 
above pressure comprises the full capacity of the test- 
ing machine. which I have ever since regretted, as it 
would undoubtedly have been very interesting to know 
what these specimens would have done. They were 
thus tested in 1888, and again in 1890 with the same 
result. Respectfully, W. Otto Groum, M. E. 

Rock Island Arsenal, Rock Island, Ill., Jan. 19, 1893. 





ling the vast quantity of material to be used in the 
construction of the dam. 

Perhaps the most notable piece of machinery em- 
ployed on the work is the overhead cableway, de- 
si;acd and furnished by the Ligerwood Manufac- 


in which is situated the hoisting engine, being 70 
ft. high, and the westerly one 30 ft. high. The 
main eable on which the carriage 2h 
1850 ft. long and 
tween points of support, 


moves is 
ins. in diameter, 13%) ft. be 
This is the greatest span of any hoisting cable 
way in exeistence. 

On the west side of the river, and 1,200 ft. up 
stream from the dam, is situated a _ limestone 
from which extended a gravity railroad 
west bluff directly under the cable. <A 
of rock could be run from the quarry to 
the cable, taken up at once and transported to der 
ricks on any portion of the work. A double track 
was used near the dam so that an empty car was 
ready to receive the empty skip, and a loaded car 
was also ready when the carriage came for a load. 
This gravity road was submerged as soon as the 
dam was raised 5 ft. above low water, and recourse 
is now had to barges, carrying 20 cu. yds. of rock, 
which is brought to the side of the dam and there 
unloaded with a steam derrick. Under the cable 
at the easterly end of the dam extends the rail 
road bringing granite from the quarries, which can 
be taken from the cars and transported to any 
portion of the work, in the same manner as the 
limestone. Mortar is mixed on the wall near the 
workmen, sand and cement being taken out by the 
cable. Loads of about five tons are usually carried, 
This cable is capable of supplying about 180 ecu. 
yds. of material per day where the distance to be 
traveled is not more than 1,000 ft, 

During the laying of the foundation, consider 
able water 
places being carried 11 ft. below low water in the 
river to get to solid rock. Two Gin. discharg: 
centrifugal pumps were used to keep the founda 
tion dry, but in places where it was impossible to 
get the bottom of the trench in good condition to 


quarry, 
uloug the 
carload 


was encountered, the excavation in 


bed stones properly, concrete was used to lead up 
above the water. 

Strong flowing springs were encountered in vari 
ous parts of the foundation, which gave consider 
able trouble until wrought-¢ron pipe was made use 
of. The water from the springs was conducted to 
the pumps through pipes of suitable size, the pipes 
being covered with masonry and the spring sur 
rounded by a wall of masonry, well built. After 
the mortar had thoroughly set this well would be 


filed with rich concrete, and no mor: trow le would 





FIG. 1. 


turing Co., of New York, which, owing to its effi- 
cient work, demands more than passing notice. 
From the natural conformation of the ground, this 
was an ideal place for. the location of this piece of 
machinery. The west bluff rises nearly vertical to 
a height of 65 ft. above the crest of the dam, while 
the east bluff rises 10 ft. above the dam. This 
cable is suspended on two towers; the easterly one, 


THE WATER POW-R DAM AT AUSTIN, TEX., ON THE COLORADO RIVER. 


be experienced from that spring. The end of the 
pipe was stopped with a plug or iron cap. 

A gap was left in the dam, about 500 ft. from the 
east end, 50) ft. wide and 45 ft. above low water 
level, and through this the river was turned by 
means of a cofferdam constructed of limestone and 
earth. When this was accomplished, masonry was 
laid in the channél of the river. 
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Near the west bluff three 36-in. cast-iron pipes 
have been placed 13.5 ft. above low water, with 
valves set in the dam 12 ft. from the up-stream 
face. A chamber 4x 6x15 ft., with manhole to 
the top of the dam, gives access to these valves. 

The pipes not having sufficient capacity to carry 
the entire flow of the river, gaps were left in the 
dam, with a difference in elevation of about 12 ft., 
and these are closed with heavy timber gates, sup- 
ported on a sill of granite at the bottom which 
projects about 24 ins. from the face of the wall, 
and resting against upright posts fitted to the face 
of the dam. The following table gives the figures 
of principal interest concerning the dam and the 
water power: 


Length of spillway... ......-ccercsccseseceoes 1,125 ft 
Length of dam, including bulkhead 2 ” 
Height above low water.......... 
Maximum height above foundation ‘ 
Wee OR: BRD. voc cs ccsee cs te cveccedevecvisins 66 

Power available (for 60 hours per week)....14,500 HP. 
Minimum flow...........-++++05 al cu. ft. per sec. 
Maximum flow. ..........sesee0. 250,000 cu. ft. per sec. 






m ary) “ 
68 “ 


Drainage area, above dam............ 50,000 sq. miles. 
Length of lake formed............-+seeeeeeees miles 
Area of lake formed...........seeeeeecees 2,000 acres 
Masonry im dam..........6.sseeeeeeeens 95,000 cu. yds. 
Maximum size of rubble used...........-++. 5 cu. yds. 
Maximum size of granite used............. 93.5 cu. ft. 


Approximate cost of entire plant, including dam, 
power house, reservoir and distribution system, 
$1,400,000. 

Power House.—A granite faced revetment wall 
on the easterly bluff will form a retaining wall for 
a distance of 260 ft. down stream from the toe of 
the dam, and will form the foundation of the west 
wail of the power house. The east wall will rest 
on the ledge of the cliff, 44 ft. above low water. 
At the easterly end of the dam water will be taken 
from the lake through eight 9-ft. penstocks and 
conducted to the turbines. 

There are to be four pairs of horizontal turbines 
of 506 HP. each, under 54 ft. head. Each pair 
of these turbines will discharge into a common 
draft tube. On each turbine shaft there will be 
two pulleys, from which belts will be led to the 
dynamos. 

There will also be two vertical turbines, each of 
200 HP., under 54 ft. head, each shaft to be con- 
nected with a pump by means of bevel gear. 

There are to be two pairs of horizontal, double- 
acting pumps, of the plunger type, having two 
pump cylinders to each ‘pair, each pair of pumps 
to have a capacity to deliver 4,000,000 gallons per 
24 hours. 

Reservoir.—On the west side of the river, one 
and one-quarter miles from the dam _ and 
four miles from the city, will be built 
a reservoir of about 100,000,000 gallons capacity. 
This will be made by building a dam of earth and 
rock, with masonry heart wall across the ravine, 
the supply pipe, 24 ins. .in diameter, being carried 
across the river on corbels projecting from the face 
of the dam, shown in Fig. 1. 

The pipe distribution system for the city water- 
works will comprise about 40 miles, the pipe vary- 
ing in size from 24 ins. to 6 ins. in diameter. 

THE REPORT OF THE AUSTIN BOARD OF 
PUBLIC WORKS. 

We reprint below the official report of the Sec- 
retary of the Board of Public Works of Austin, 
Tex., which, in connection with the paper pre- 
pared for this journal by Mr. BE. W. Groves, the 
engineer in charge of construction of the great 
dam, gives a very good account of the engineering 
features of the enterprise in which the city of 
Austin is now engaged. For previous descriptions 
of this work, and of the controversy to which it 
has given rise, see our issues of July 11 and Nov. 
14, 1891; April 9, Aug. 18, Sept. 29, Nov. 10, and 
Dec. 22, 1892, and Jan, 12, 1893. 

We print the report practically in full, omitting 
only those portions which are only of local or 
trivial importance: 

To Hon. John McDonald, Mayor of Austin: 

Sir: I have the honor to submit the following report 
of operations under the direction of the Board of Public 
Works during the year ending Nov. 30, 1892: 

Early in the year a serious difference of opinion con- 
cerning the best method ef utilizing the water power 
created by the dam and the proper location of the power 
house arose between some of the members of the board 
and Mr. J. P. Frizell, the chief engineer. The plans 
prepared by Mr. Frizell provided for a hydraulic canal 
extending from the east end of the dam and for the 
location of the power house on the bank of the river 





some 600 ft. below the dam and about one-half that 
distance from the canal, and for iron penstocks leading 
from the canal to the power house for conveying the 
water to the turbine wheels. 

Some of the members of the board were of the 
opinion that the power could be better utilized by con- 
veying the water directly from the lake to the wheels 
through iron penstocks, and that it would be safer to 
locate the power house on the rock ledge below the 
dam, where it could not be damaged by high water. 

In January Mr. E. Geyelin, a hydraulic engineer of 
Philadelphia, Pa., was requested by the board to give 
his professional opinion in the matter. Mr. Geyelin 
visited Austin in February, and after examining all the 
plans and the location of the works for several days, 
reported in favor of locating the power house on the 
solid rock about 100 ft. below the east end of the dam, 
and the’ use of iron tubes or penstocks for conveying the 
water from the lake above the dam directly to the 
wheels, instead of having a canal as proposed by Mr. 
Frizell. He also recommended that the water main 
leading to the reservoir be laid upon headers projecting 
from the upstream face of the dam about 5% ft. from 
its top. 

Mr. Geyelin’s report was adopted by the board, but 
it was sybsequently attacked by Mr. Frizell in another 
report on the same subject, Mr. Frizell strongly adher- 
ing to his original plan of having the water pass 
through a canal and locating the power house on the 
alluvial soil on the bank of the river. He also recom- 
mended that the water main to tiie reservoir be laid in 
the bed of the river below the dam. 

This great difference of opinion between two engineers 
rendered it impossible for the board to arrive at a con- 
clusion which plan was correct without further advice 
on the subject, and desiring to ayoid any mistake in 
such an important matter, secured the services of Mr. 





referred to Mr. Fanning, and in his report he recom. 
mended that the form of the crest of the dim te 
changed so as to have a curve of 20 ft. radius, as being 
better adapted to pass the flood in a gliding sheet down 
the face of the dam and to deliver it to the lower leye 
without a direct blow. 

Mr. Fanning’s report was accompanied. by drawings 
and sketches illustrating his recommendations, anQ j, 
was adopted by the unanimous yote of the board. which 
action was subsequently ratified by the city counc(j. 

Mr. Fanning was then retained as consulting enzineer 
and requested to complete the plans for 
recommended tn his report. 

Mr. Frizell tendered his resignation as chief enginopy 
to take effect on June 30, 1892, and the same was ae. 
cepted by the board. 

The board assigned Mr. E. W. Groves to duty as engi. 
neer in charge of the construction of the dam and \Mr 
N. Werenskiold as engineer in charge of the water (js. 
tribution system, construction of reservoir, etc. 

The Water Distribution System.—Mr. Fanning at the 
request of the board, after careful surveys, also pre- 
pared a plan for the water distribution system embrav. 
ing the entire city. It provides for a settling basin or 
reservoir with a storage capacity of 100,000,000 gations, 
two pairs of 4,000,000-gallon pumps, 42 miles of cast 
iron pipes ranging in size from 6 ins. to 24 ins. jy 
diameter, and 169 valves, and 230 of the best quality 
and latest improved double-nozzle fire hydrants wit) 
double independent cut-offs, ete. 

The connection with the pumping station is such that 
the water supply can be pumped directly from the 
river or drawn from the reservoir as may be desired. 

The plans prepared by Mr. Fanning were adopted by 
the board and they provide for two water mains to the 
center of the city, a 24-in. main leading straight across 
from the dam to Magnolia avenue, and one 16-in. main 
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FIG. 2. CABLEWAY USED IN CONSTRUCTION OF AUSTIN DAM, 1,350 FT. SPAN. 


J. T. Fanning, of Minneapolis, Minn., one of the most 
celebrated hydraulic engineers in America. 

Mr. Fanning spent the whole of the month of June 
in Austin carefully examining everything connected 
with the great work on hand, and on June 24, in an 
elaborate report (see Eng. News, Aug. 18, 1892), he 
sustained Mr. Geyelin’s views in the main points but 
recommended the location of the power house on the 
solid rock close to the east end of the dam instead of 
100 ft. below, also the use of iron tubes or penstocks 
for conveying the water directly to the wheels instead 
of using the canal and locating the power house as in- 
sisted upon by Mr. Frizell. Mr. Fanning also approved 
of the plan of carrying the water main to the reservoir 
on headers projecting from the face of the dam, as 
recommended by Mr. Geyelin. 

Another question, which had previously arisen be- 
tween the board and Chief Engineer Frizell, was what 
should be the proper form of the down stream part of 
the top of the dam. The working plan showed the top 
of the dam to be flat, and some fears were expressed 
that the foundation would be endangered by the falling 
of heavy masses of water beyond the toe of the dam 
during great floods in the river. This question was also 


“leading down the boulevard and Pecan street to Con- 


gress avenue, and the two connected by a 20-in. main. 
Smaller pipes will connect all parts of the city, and 
there will be no dead ends. 

The selection of a site for a reservoir was attended 
with considerable difficulty, both on account of the 
nature of the ground in the vicinity of the dam and of 
the many hills within the city limits. 


Surveys were made in every direction and every point 
was carefully examined. The place finally selected as 
the most suitable site for the reservoir is at the little 
Bee Creek on the west side of the river, on property 
owned by Maj. J. T. Brackenridge, about 6,000 ft. from 
the dam. The contour of the ground at this place 1s 
such that by building an earthen dam about 500 ft. 
long and 40 ft. high at the deepest place across the 
mouth of a small canyon, a reservoir with a storage 
capacity of 100,000,000 gallons can be obtained at an 
estimated cost of $60,000. The reservoir will be 300 
ft. above the low water level of the river and 115 ft. 
higher than the base line of the State Lunatic Asylum 
building, the highest point in the city. In the im- 
mediate vicinity of this site are two other ptaces which 
can be converted into settling basins or reservoirs of 








Jan. 26, 1893. 


_ 
50,000,000 gallons capacity each, at a comparatively 
email cost, whenever the city requires additional reser- 
‘oirs-- 

"ie place decided upon has received the approval of 
all the engineers engaged on the work, and Mr. Fan- 
ning strongly recommended its selection. At the request 
of the board a committee of prominent physicians and 
sanitary engineers visited the different locations pro- 
posed, and they reported favorably on the site selected, 
from a sanitary standpoint. 

Contracts.—During the year ending Nov. 30, 1892, 
after due notice by extensive advertisement, contracts 
were awarded by the Board of Public Works and 
ratified by the City Council as follows: 

169 valves, Rensselaer Mf; . Co., Troy, -N. Y... 
930 fire hydrants, R. D. Wood & Co., Phila- 

inact ee eAUY oe 60 0b 006.55 06s o's 4 
a 42 miles, pipe, all sizes, Wingfield 

Bros., CRAItTAMOOGA. «2... eee cee cesecceeces 
Headgate masonries and excavation for Lt 

house foundations and wheel pits, James 

Waterston, Austin; estimated at.......... 
Headgate castings, penstocks and other iron 

work, Riter & Conley, Pittsburg........... 
Turbine Wheels to dev: 2, . @ 


airs of '4,000,000-ga 

\ Bierce Mfg. Co. and Solon Rey Co., 
Dayton, O. a bin » oe co Cat 
on beams, etc., fo fs a 
—_ 9 Sapien Orisa, 


$3,700.15 
5,798.50 
59,743.00 


47,000.00 
57,550.00 


37,580.00 


well & Bierce Mfg. 10,374.08 
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on the west side was made in the latter part of May. 
During the month of September three 36-in. cast iron 
sluice pipes with heavy geared valves were inserted in 
the dam fear the west end at an elevation of 13% ft. 
above low water. The board decided to have these 
sluice pipes laid in the dam in order to avoid any diffi- 
culties which might arise from the stoppage at any 
time of the entire -flow of the river, and also to enable 
the contractor to more easily control the water when 
closing the gap in the dam, the contractor agreeing to 
pay one-third of the cost of the same. The cost of 
said sluice pipes and valves in place was $2,287.31. 

A small gap, 15 ft. wide and 1314 ft. above low water, 
was left in the masonry 55 ft. from the west end of 
the dam, and on Nov. 22 a wooden coffer-dam was 
placed in front of the large gap and the water was 
raised so as to pass through the small gap and the 
sluice pipes near the west end of the dam. 


The amount of work done on the dam during the year 
was as follows: 


cu. yds. 
i dtc Coc cudachactsaecdsbucebmad 2,737 
IR wn ac cet cinntctnéeanaeecdaccnceee su9 
ee on oa ouwwe wenden 10,851 
Limestone rubble masonry laid................. 40,322 
SM is coc cvecbe evedes caaweneac 156 
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also by the decision to have the entire dam laid with 
Portland cement, which, under the contract, cost 50 
ets. per cu. yd. extra. 

Head Gate Masonries and Excavations.—Mr. James 
Waterston executed his contract for the Head Gate 
masonries and excavations for the power house founda- 
tions and wheel pits on Sept. 2, and on Sept. 20 com- 
menced the work of excavating. He was at first de- 
layed in his work on account of difficulty in securing 
men and teams, also by bad weather and high water 
At the close of the year he had excavated as follows: 

Cu. yds. 
Ne ds iad vend ceecues 24,555 
Bey IS Cin eo nnuniabende abe den0seciks 2,620 

The amount paid to Mr. Waterston under his con- 
tract to Nov. 30, 1892, was $4,783.50. 

The Railroad.—-The amount paid out during the year 
on account of the railroad to the dam was $5,070.34, 
divided as follows. 


For work done and materials furnished by the 

Houston & Texas Central R. R. Co. in mak- 

ing connection with said road................ $368.33 
ee WG oa su tact cen bethaxd éadbecceccsae 2.85 
For masonry and iron bridge at the crossing 

of the International & Great Northern R. R.4,608.96 


When the railroad was being built the Board of Public 
Works agreed with the International & Great North 





FIG, 3 


No contract has yet been made for water pipe. A 
uumber of bids to supply pipe and special castings were 
received on June 22, but none of them were deemed 
by the board to be satisfactory and they were all re- 
jected. The board is now preparing to let the con- 
tract for all the water pipe required by the plans at an 
early date. 

The Dam.—Work on the dam was interrupted a num- 
ber of times during the year by bad weather and high 
water, there having been no less than eight different 
rises of sufficient depth to catise a suspension of the 
work, sometimes for as long a period as three weeks. 
The last large rise came suddenly on Oct. 22, and raised 
the water above the dam 43% ft. above low-water mark 

The work was further delayed on account of the diffi- 
culties met with in turning the current of the water 
through the large gap that had been left in the masohry 
685 ft. from the east end of the dam. The contractor 
built a coffer dam of rock and earth connecting with the 
west bank of the river, but it was damaged or par- 
tially washed away by rises in the river no less than 
four different times. While rebuilding it the last time 
a smaller coffer dam was placed in the bed of the river 
near the west bank and the masonry at that point was 
commenced. Masonry connection with the rock bluff 


Making the total amount of work done by Mr. Corri- 
gan to and including Nov. 30, 1892, to be as follows: 


cu. yds. 
TOAPE GOTOAIOM. 6 onc oc cece decccesieccovcessee 105,618 
TOG, GHORCUNIIE Sis on iisienn ceenscevscccenccesce 30,719 
Granite masonry laid... .........cesececseeeees . 
imestone rubble masonry laid..............-- 59,513 
ioncrete masonry laid... 2.1.2.2... cece cece eceee 


The elevations of the dam above the low water mark 
of the river at the close of the year were as follows: 
For a distance of 375 ft. from the east end of the dam 
5414 ft. for a further distance of 280 ft. to the large 
gap, 38 ft., from the large gap to the small gap, a dis- 
tance of 325 ft., the average height was 48 ft., and 
from the small gap to the west end of the dam, a dis- 
tance of 56 ft., the height was 40 ft. 

The amount paid to Mr. Corrigan during the year 
for work done and materials furnished was $246,689.92 
and the total amount paid him under his contract on 
Nov. 30, 1892, was $396,657.25. 

The last estimate made by Engineer Frizell of the 
total cost of the dam when completed was $575,940. 
This increase in the estimated cost of the dam over the 
original estimate was caused by the increased depth 
of the excavation at the east end of the dam, and the 
consequent increase in the amount of masonry required, 


HEAD GATE MASONRY IN PROCESS OF CONSTRUCTI.N AT EAST END OF DAM; JAN. 4, 1893. 


ern R. R. Co. to have said company build « 
permanent iron bridge over the gap where the city’s 
railroad passed under the International & Great North- 
ern R. R., in place of the temporary wooden structure 
at first erected, the price agreed upon being $3,500 for 
the ironwork and all necessary masonry at cost. 

The bridge was built according to agreement: and the 
bill rendered, itemized, was as follows: 





REGGE Th BOROC i oc c's ic Sect ccvccdccceccarese $1.198.96 
Tremere fh BIROG. oes cn cdc ewes sesceccccsecses 3,500.00 
Pina 600 gnkni aides aetidsdb adel hcdece ens $4,698.96 


The railroad was delivered to the company that had 
leased it in December last, and it has since been 
operated as a passenger line to the satisfaction of the 
public and without interference with the right of way 
for the materials used in the construction of the dam 
and other works. The rental, amounting to $5,000 per 
annum, has been promptly paid into the city treasury 
and pays the interest on $100,000 of the water-works 
and electric light bonds. 

Finances.—-Bills and accounts were approved by the 
Board of Public Works and ordered paid during the 
year ending Nov. 30, 1892, as follows. 
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Kernard Corrigan, under his contract . $246,680.02 
Uernurd Corrigan, balance on cement. . BTS.) 
Juines Waterston, under his contract. . 4.783.580 
MOMPORG, soo stadecsiu cede tdavecuneeses 5,070.34 
Salaries of engineers, inspectors, ete. 13,405.18 
Engineering expenses, including fees of con- 

CUE GUAGE oo i 6 ks4e 000s ed bvcdneneecs 5,977.34 
Maintenance of horses and wagon. ‘ 310.38 
Fireproof safe and moving same. os 157.00 
Salary of right of way agent.............+-- 458.34 
Damages to lands above the dam............ 2,162.00 
CUO ARES cv ion On kéwh on cdand baekedeeee 2,006.12 
Sled Sines Wh TO GM. cc cc ciecccvavccses 2,287.31 
()ffiee expenses, including postage, rent, etc. 107.00 
Miscellaneous expenses, including fuel, ice, 

Cnt. SEDO, GOOG oco5 besrecgniacceetes 499.22 

WORE sn. cs reves vesccsnevedeendesdsundivewtaet $284,975.46 
which, added to the $259,862.07 paid out to Nov. 30, 


1891, makes the total amount paid out to and includ- 
ing Noy. 30, 1802, $544,837.58. 

On April 8, 1892, a proposition was submitted to the 
board by the United States Trust Co., of Kansas City. 





FIG, 4. 
Mo., and Col. Geo. W. Brackenridge, of San Antonio, 
Tex., to purchase $500,000 of the water-works and elec- 


tric light bonds at 95 cents on the dollar, which prop- 
osition was accepted by the board and ratified by the 
City Council. The bonds were at once delivered and 
the money, amounting to $475,000, paid into the city 
treasury. 

The secretary's books show the water and light fund 
on Noy. 30 to be as follows: 
400 bonds sold in 1890. ..........seeeeeeeee 
OO bonds sold in 1892.........ccceevecevecs 


Balance of appropriation refended. 
Proceeds of sale of horses 


Doetel cp. Ov. Gi Bs oe 5s bb ie deus Gesawss $875, 205.00 
Total paid out to Nov. 30, 1892............ 544,887.53 


Dalaned: oh Maw! iii ic ccinindviiawadhsiawee $330,367.47 


Klectric Lighting Plant.—In his report rendered in 
June, Engineer Fanning outlined a complete system 
of electric lighting by incandescent lamps and for elec- 
tric power, and he was requested to furnish plans and 
estimates providing for converting the power of three 
‘oe FLP. water wheels into light and one 500 HP. wheel 
into power, The plans, ete., are about completed. 

Plans and specifications for the reservoir, also for the 
power house, have been completed. 

The question as to whether the lake created by the 
dam would fill up with sediment was thoroughly can- 
vassed by the board, and the professional opinion of a 
uumber of engineers on the subject was obtained, The 
engineers were all of the opinion that the rush of water 
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during high 
over the dam, 
us to interfere 
extent. 

On Aug. 15 Judge Haecock resigned from the board 
on account of continued ill health. This reduced the 
Board of Public Works to the minimum number 
allowed by the ordinance, and it now consists of John 
McDonald, President; Dr. M. A. Taylor, Vice-Presi- 
dent: Frank Hamilton, A. P. Wooldridge, W. C. 
Walsh, S. K. Morley and John W. Maddox. The em- 
ployees of the board at the close of the year were: one 
secretary, two engineers, one assistant engineer, three 
inspectors of masonry and one right of way agent. 

The contracts yet to be awarded are for the erection 
of the power house (for which advertisement has been 
made), for the construction of the reservoir, for dyna- 
mos, for wiring the city and for water pipe, all of 
which the board is now preparing to let. 


floods in the river would carry the silt 
and that the lake would never fill up so 
with navigation, or to any appreciable 


The board is satisfied that the entire system as 
originally contemplated will be completed during the 
coming summer, and within the appropriation voted by 


the people. Respectfully submitted, 
W. J. Oliphant, 
Secretary, Boaré of Public Works. 
THE ENGINEERING SCHOOLS OF THE 


UNITED STATES. 
XXXIX. 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY.— 
LENGTH OF COURSE. 

Sir: I have received your letter of the 13th inst., in 
which you call attention to certain unfavorable com--: 
ments in Engineering News of Jan. 12 upon the 
shortness of the school year at this institution, and 
express your willingness to print whatever the Massa- 
chusetts Institute of Technology may desire to have 
said in reply. Please accept my thanks for your 
courtesy. 

1. As to the facts of the case: The article in question 
states that there is a difference of a week in our school 
year as between the civil engineering and the me- 
chanical engineering departments—the former having 
34 and the latter only 33 weeks of term time. It is 
also stated that, in order to reach this total of 34 
weeks for the civil engineers, it has been necessary 
to add in four weeks of vacation work. Both these 
statements are erroneous. The length of the year is 
precisely the same for both civil and mechanical engi- 


SHOWING PORTION OF COMPLETED DAM ; 
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neers. Nor is it necessary to count any of the <)\, nes 
school time in order to make up the full 34 \ oks 
All the summer school time, whether in civil oy :j). 
ing engineering, or in geology, constitutes a pure aqqj 
tion to the school year. 

The school year of the Massachusetts Institui. of 
Technology is divided into two terms of equal |.-:yt), 
Each of these comprises 15 weeks of advance work. ¢,). 
lowed by 2 weeks of examination, during which the sj yq 
ent, in probably nineteen cases out of twenty, makes , 
rapid review of each subject of examination. Of 60 ))<,. 
if the student has not mastered the subject diiring ¢),,. 
15 weeks preceding, such a rapid review becomes 4 
mere cram, useless, and perhaps injurious. [f (), 
student has mastered the subject during his adyaj.. 
work, such a rapid review becomes one of the ; 
helpful. and heathful of intellectual exercises, giyiyy 
him an outlook over the field which, if he is a goog 
student, he will never lose. I think it is hardly yooes. 


Lost 
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sary to add that at the Massachusetts Institute of Tech 
nology the students do, as a rule, master their sul- 
jects during the period of advance work; and, cou- 
sequently, these reviews constitute an important part 
of the 17 weeks of work making up each term. 
2. As to the reason of the case: Whether college 
vacations should be long or short is a question which 
certainly has two sides; but I do not believe that the 
scale has generally been turned in this country in 
favor of long vacations by the desire of college pro- 
fessors to disport themselves at the seaside or among 
the mountains. It is not impossible that the question 
should be differently decided’ by different institutions. 
and yet both be right, reference being had to their 
several kinds of work, discipline, location (as between 
a hot and a cold district), and other considerations. 
I will not attempt to speak for other institutions, but 
merely for the Massachusetts Institute of Technology; 
nor even. for this school would I presume to say that 
the course which has thus far been maintained may 
not, for reasons, be departed from in the future. 

In the first place, it is a part of our case that the 
discipline in this school is strict in an unusual degree. 
Not only is this universally recognized, but we have 
had to bear a great deal of obloquy for so rigidly 
maintaining out standard of scholarship. We expect 
our students to work hard for eight months, and we 
give them four months to do whatever they like in— 
to play tennis, to work on a railroad or in a shop, to 
ee eae i eee “Wy should not 
school year ‘unless we 
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knew that we could secure continuous work during that 
time. You speak of our “robbing’’ our students of 
instruction they have a right to expect. Now, I desire 
to say emphatically that the pupils of the Massa- 
ehusetts Institute of Technology receive instruction 
enough and do studying enough in the course of the 
year. Their attainments and acquirements on gradua- 
tion are a Sufficient proof of this. No more ought to 
be required; no more actually is required by any 
school, I don’t care what the length of its terms. The 
only matter about which there can be any dispute is 
whether or not it would be better for our pupils to do 
this amount of work in a longer school year, with a 
shorter vacation. 

To our view, what a man most needs, either as 
student or in professional practice, is the power of 
concentrating his energies and working vigorously 
work. Protracting the year, with a 
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lower daily. requirement, does not appear to us the way 
to form the best scholarly or professional habits. More- 
over, we here have the notion, in which we may be 
mistaken, that the work a man does under a reasonable 
degree of pressure, with no time to waste, is likely 
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The foregoing is one reason why the faculty of the 
Institute has created a short school year with a long 
vacation. The other, and perhaps the more important 
reason; is one which relates to the pecuniary needs of 
our students. The young men who come to us are, as 
a rule, poorer than those who go to an ordinary 
classical college. A student coming to a school like 
this knows that, if he can possibly raise the money 
to get through, he will have his profession already 
acquired. Even if he only stays three or two years, he 
will have possessed himself of sufficient professional 
accomplishments to become a useful assistant on a 
railroad or in a machine shop. Consequently, students 
come to us who would not think of making the effort 
to enter a classical college and go to a professional 
school afterward. To such a body of young men, the 
opportunity afforded by a continuous mid-summer 
vacation of 16 weeks is very important: and, 
as a matter of fact, the students of the Massa- 
chusetts Institute of Technology avail themselves of 
it to a very large extent. I once took a census of 
the class who had just become juniors, and ascertained 
that precisely 70% of the total membership had during 
the summer vacation, worked at remunerative em- 
floyment, in most cares of a professional nature, I 
presume this proportion was exceptionally high. Yet 
many of our students do this very thing each succeed- 
ing summer while they are at school, and thus obtain 
the means by which alone they would be able to 
continue their course over. It is true that in this 
Way we lose some valuable men out of the school, who, 
having shown superior qualities in their summer work, 
receive and accept offers of permanent employment. 
Pvery year not a few drop out of our third and fourth 
year classes in this way. But even so, we are not dis- 
posed to quarrel with the result, for we find that the 
students who return to us do so almost invariably with 
heightened interest, arising’ from being able to see 
just why they are required to master certain tedious 
and laborious studies. Thus it comes about that this 
summer work not only furnishes needed. means for 
continuing their courses at the Institute, but becomes 
a valuable reinforcement of the school year. For such 
a purpose a four months’ vacation is twice as long 
as a three months’ vacation would be. Even long as 
our vacation is, however, we find great difficulty in get- 
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select their college with reference thereto. I see no 
reason why we should not have colleges with long 
vacations and colleges with short vacations. Fach 
may do its own peculiar work better so than in the 
other way. Respectfully yours, 
Francis A. Wifiker. 

Boston, Mass., Jan. 18, 1893. 

(A clause relating to an entirely different subject ts 
omitted from the end of this letter and will appear next 
week.—Ed.) 


(1. As to the facts of the case. If there was 
any error it was not ours. The return of eight 
foolscap pages very kindly sent us from the Massa- 
chusetts Institute of Technology gave the length 
of both the civil and mechanical course as “four 
years of 33 weeks each,” volunteering the further 
statement: “Four weeks of vacation work are also 
required in one year of the Civ. Eng. Course.” In 
any case the error is not material, as it only changes 
the figures of 33 weeks of work and 19 of vacation 
to 34 and 18, respectively. 

It is but fair to add here also, however, that 
Cornell got credit in our diagrams which it did not 
deserve. Its year was officially returned to us as 40 
weeks in the mechanical department and 36 in the 
civil; but its catalogue shows only 34 weeks, the 
same as at the M. I. T. If, therefore, the one in 
stitution is blameworthy in this respect, the other 
is equally so. 

2. As to the reason of the case. We did not 
charge that “the scale had generally been turned! 
in favor of long vacations by the desire of the 
college professors to disport themselves at the sen 
side or the mountains.’ In a sense, we are ready to 
say so now, but we only charged that it was 
a “leading cause.” This involves no worse charge 
than that the professors are human. Which of us 
ean say that when some new proposition having 
both good and bad features, but greatly adding to 
our personal comfort, is laid before us we will not 


Be to its faults a little blind; 
Be to its virtues ever kind? 
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to be a great deal better work than that which is 
done with no feeling of urgency. Personally, I can say, 
after 30 years of dealing with important affairs, that I 


clusetts Institute of Technology in this matter from 


ting our students back promptly at the opening of the 
year, so many of them are engaged in professional 
and other work. 

Such are the reasons why the faculty of the Institute 
have, down to this time, maintained a short school 
year and a long vacation. I can readily understand 
how others may look at the matter differently, es- 
pecially if they have in mind schools with different 
needs and circumstances; but I cannot see why an 
institution taking this view should be arraigned as 
dealing unjustly with its students, much less why- it 
should be charged with robbing them. These matters 
are all known in advance. Intending students acquaint 
of different institutions; and, it may be presumed, 


How much more will this be so when the propo 
sition is to abandon some old practice which has 
not only comfort but custom in its favor? 

The reasons advanced in favor of these short col- 
lege years are, first, that by the “unusually strict 
discipline” as much is accomplished in eight 
months (7.85 months, to b@-accurate) as the M. I. 
T. or any other school can accomplish in 10 or 12 
months. The attainments of the graduates is ad- 
duced as “sufficient proof of this.” We deny the 
sufficiency of this proof. We have not been slow 
to. recognize the merits of the school or of-its grad- 
uates, but when alleged as proof that the M. IL. T, 
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(445 months) to 12 weeks (2.77 months}—whieh, 
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in the suit of the Westinghouse 
agwinst the New York Air Brake Co, 
this week before Judge Downsend in 
tl I & ©frewit Court, in New York eity. Messrs 
Geo A. Christy, of Pittsburgh, and Frederic H. Betts, 
of New York, presented the Westinghouse Air Brake 
ease, and Messrs. Maynardier and Brewn a) 
behalf of the New York Air 
The principal point at issne is whether the 
triple-valve of the New York Go. 
granted to Geo. Westinghouse tn 
“aims that its vaive is covered by an older Westing 
house patent (No. 162.465), which referred to the 
method of securing the quick release of a siraight air- 
brake by venting the train pipe at.each car, and which 
has now expired.) On dthis ground it holds that Is 
vaive does not infringe the jlater Westinghouse patents 
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RAILWAYS 
Hast .of. Chicago.—Existing Roads 

WESTERN, MARYLAND.—The grading on the line 
from Porter's Siding. to York, Pa., 15 miles, has been 
nearly completed and tracklaying is finished to Spring 
Grove. dt.is oxpected to have the entire Tine im opera- 
sion ofthis railway from Findlay to New London, 0.. 

FINDA Y, FD. WAYNE.&.WESTERN.—The citizens 
of New London. 0., are ¢ voring to secure an exten- 
sion of this railway from Findlay to New London, 0., 
about GB miles 

TOLED® & OHIO. CENTRAL.—Gen. Man. T. MM. 
Ferris..is reported as saying: “The T. & O. C. is now 
ready to build a line from Columbus to Ridgeway. AT! 
necessary Araneae have been completed, and ie 
engineers are now in the field, preparing for the con- 
struction, which will be eommenced as soon as the 
weather will permit in the spring.” 
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on the Baltimore «& harrisburg Th. R,, io Grai 
one mile. Pres., David Wilis,.G ! 

LEHIGH & PAVILION. 5 
ehartered in New Yui & pivpores a 
Le Roy, N. bes, senth, io. the junctior he TD 
Lackawanna & Western. and Bouffal Rr 
Pitiniurg rau Waye heal Pa I Aniong tt P 
are: Robt, TH. Sayre, New hem, Pa.: FE. L. t 
Seranton, Pa.; Chas. _H¥. I Roy... N. Y ’ 

y 





Arthur. G.. Yates, Rochiest: 
DbHTROLT, 


PONTIAC. & JURTHERN 
Whose tion wore? it 


incorpo our tsstte af J 





propeses io lw from Pont ' Db t 
Mich. .The proj rs are ed to be stockhol f 
the Pontiac, Oxford & Northern R. Ro to 


BBENSBURG. & BLACK LICt 
sylyania to bufld a railway from a point « — 
& Clearfield R. R.. near Ebensturg. Ps. to a pot 


the Indiana Branch of the Peunsyivania R 
Black Station. a distance of about 35 +r =: iF 


Henry D. Welch, Philadeiphia. Pa 


Souther Existing R 

HOLSTON VALLEY.--This compar 
tract for grading and trestling its propesed rs : 
from Binff Citr, Tenn., to Damaseus. Va... abe 2 


mites, to Smalling & Co., 
MONTGOMERY. 


of Watauga, Tenn. 
HAYNEVILLE & CAMDEN.—Abour 


1044 miles of this ralitway from Camden to Mongo ¥ 
Ala., 7% miles have been graded and the work ba ° 
discontinued on account of lack of funds. [t is ex ~ 
that the money necessary to continne the work H 
he obtained soon and the grading resumed in the sy g 


Pres., Sol. D. Bloch, Camden, 


Projects 

BRUNSWICK, WESTERN & SOUTHERN.—! 
nounced that this railway, ert te run from S 
ye to pearee Biuft, N. will be Dulit immed 

the Cape Fear Harbor & Goal Co. Work on th 
road is to be commenced within 20 days and is ex 
pected to be completed im three months. 

LOCKHART SHOALS.--The surveys are nearly 
completed for the 16-mile line from Jonesville te Lock- 
hart Shoals, 8. ¢.. and tt is stated that the om € 
for coustruction will soon be awarded. Pres, ©. Pp 


S 


Farrar, Union, S. ©. 

DRY FORK.—Ch. Engr. John W. Moore bas received 
orders to bexin the location of the bine of this proposed 
railway from the West Virginia Central « Pittsba! R 
R, near Hendricks, W. V2... ne the Cheat River as 
far aa the headwaters of the une ae at ad to 

plays and specications uparn which bids may 
he reecived. The ee gurvey for this section af 
the road was some ago. 


and Sar s 
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student will and does accomplish in 34 weeks 
what the ‘Rensselaer or the St. Louis student 
takes 40 weeks for, it becomes pertinent to adduce, 
what.will hardly be denied, that the M. IL. T. has 
the best drainage area for engineering students in 
the country in the respect of thorough preparation, 
surrounding conditions, average means and nat- 
ural aptitude. 

We deny also the physiological truth of the plea 
itself. Of course the M. L. T. “expects its students 
to work hard for eight months’; so do all other 
schools; and nearly all of them expect also, and re- 
quire, that they shall keep on doing so for a month 
or so longer. The students of every well man- 
aged school can do so perfectly well, for they are 
no more mentally exhausted at the end of the 
eighth (7.85th) month than at the end of the sixth 
or seventh. The only valid physiological plea for 
even a three-months vacation is the heat of the 
summer; for, though we believe and admit that 
the mental strain upon a hard-working student is 
vn the whole greater than on the average brain- 
worker, the latter gets far less than one month's 
vacation, and the degree of mental exhaustion rep- 
resented by even nine months of average work 


is surely more than made good by two or three ° 


months’ vacation. No living or dead brain special- 
ist, to our knowledge, has ever alleged the con- 
trary. If so, giving students four (4.15) months 
to do nothing in is simply devoting a month or 
two of each year to educating them in habits of 
méntal idleness. 

Surely this goes far to invalidate the second 
reason advanced for short years—to teach the stu- 
dent “to work vigorously while he does work.” 
We readily admit that “protracting the year with 
a lower daily requirement” would be unwise, or at 
least unquestionable wisdom. But this begs the 
question. Have the colleges with longer years 
lower daily requirements? We have no shadow 
of reason for believing this, and we do not believe 


Analogies Between Mechanical and Kliectrical Computations. 


I, Linear Motion. 


Notation. 
1, Time = t. 
2. Distance = s. 
3. Linear velocity = v = e. ds = vdt. 
2 
4. Linear acceleration = a = void = ae. 
at du? 


5. Muss = M. 
6. Momentum = Mv. 
Frictional Resistance. 


7. Frictional resistance = R. 
¥. Force to overcome resistance = F. = Rv. 





9. Knergy expended in overcoming resistance in the time 
di=aW, = W),.ds = Kv*dt. 





Inertia. 


10. Force to overcome inertia = F' = Ma = M as 


jl, Kinetic cnergy acquired in the time dt = dW! = F'ds 


v 
= — dt, 
MY it t 


dv 


v 
12. Kinetic energy = W' = f Mv “at dt = 4Mv?. 
0 





Inertia plus Resistance. 


13. Total force applied = F = Fy, +F'=Rv+M ev ° 


dt 
li. Total energy supplied in the timedt =aW = dW nt 
aW’; or Fds = F,ds + Fides or Fydt= Kv‘dt + 


dv 
Mv dat dt. 








—— 


it. We can readily believe that the M. I. T. and 
other high-grade schools direct given units of 
mental work to better advantage than some poorer 
schools, and some may know how to extract more 
units of effective mental work without overstrain. 
A gifted instructor acts upon the mind of the stu- 
dent as a band of music on a marcher. But much 
as we admire and respect the M. I. T. we are by 
no means ready to concede to it a monopoly or a 
leadership in these respects. To the best of our 
knowledge and belief, every college without ex- 
cepiion aims to work its students, week by week, 
up to their limit of elasticity. Most of them must 
actually do so; no one can do more. Many of them 
besides the M. I. T., but with much longer years, 
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direct this effort usefully along the line of least 
resistance. 

The physiological argument in favor of short 
years, therefore, falls to the ground. So far as we 
are able to perceive, no part of it is sound. The 
second reason advanced is the pecuniary needs of 
the student. These in the abstract are probably 
less at the M. I. T. than at any other engineering 
school in the country; but as an argument ap- 
plying in principle to all schools, it is alleged that 
60 to 70% of some of the M. IL. T. classes find 
work in their long vacations, in most cases profes- 
sional work. This argument is a perfect valid 
one, and it is further, with truth, alleged that 
the longer the vacation the better the chance for 
such work. Let us assume that 60% on an aver- 
age get some paid vacation work, 50% of them in 
professionally instructive, as well as profitable, 
work. 

But the 40-week colleges also have a large pro- 
portion of men who secure paid vacation work. 
We have taken pains to ascertain the experience 
of two of them in this respect, which is as fol- 
lows: 

Director Palmer C. Ricketts, of the Renssalaer 
Polytechnic Institute, writes us: 

I should say that 25% to 35% of our students work 
during the summer, but this is somewhat of a guess, as 
—— not attempted to get accurate figures at an, 

Prof. J. B. Johnson telegraphs us from Washing- 
ton University, St. Louis, an institution which till 
lately required five years of 40 weeks, or 200 
weeks in all, before graduating: 
Borsa see 

This does not look as if four months vacation 
was necessary to secure a large proportion of 
the students opportunity for paid vacation work. 
But grant that only half as many would secure em- 
ployment by cutting down vacations from 18 weeks 


ll. Rotary Motion. 


Notation. 
1. Time = t. 
2. Angle = P. 
3. Angular velocity = q@ = s¢. dP = qt. 
4. 1 1 ion = q = eat 
Angular acceleration = q = a ae 


4, Moment of inertia = I. 
6. Augular momentum = Iq. 


Frictioaal Resistance. 
7. Frictional resistance = R. 
8 Torque to overcome resistance = TR =R@ 


9. Suaeenr expended in overcoming resistance in the time 
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a 34-year course, as at the Worcester Polytech. 
nie, and giving one extra long vacation in the 
course, or releasing them six months sooner. 

3. By adding six weeks or so of solid field, draft- 
ing or shop work, 10 hours per day, six days iy 
the week, at the end of each year, from whic), 
students could be excused if they were able to s- 
cure employment elsewhere. 

This last would be similar to the plan jus: 
adopted at the Rensselaer Polytechnic, which ex 
tends its mean course to 41 weeks per year. [) 
fact, is a feature which should be added, in our 
judgment, to all engineering schools. No engineer. 
ing school is quite what it should be without it 
It would give the young graduates an immens- 
advantage in getting a start, since single-day prac 
tice by no means gives the same insight into prac- 
tical work. 

The apparent net result is that there is no single 
argument of any force whatever for more tha: 
ten-week vacations, except that of giving the stu- 
dents a chance to get outside work in vacations, 
and that that end can be much better secured in 
other ways without involving such tremendous and 
general waste of time. Therefore, we think it « 
wrongful practice.—Ed.) 


“SOME MECHANICAL AND ELECTRICAL 
ANALOGIES. 


By D. F. Bedell and Dr. A. C. Crehore.* 


No phenomena are so readily comprehended as 
those which may be compared directly with facts 
that are familiar, and no reasoning is so quickly 
grasped as reasoning “‘by analogy.” The analogies 
between certain mechanical and electrical relations 
are so striking that when either relations are un- 
derstood the others follow, and from the laws of 
mechanics we can readily write those of electricity. 
The process is a reversible one, and the electrician 
can with equal ease step over into the realms of 


lll. Exectric Current. 
Notation. eg 


1, Time = t. 

2. Quantity = q. 

% Current = i= ST dq = idt, 

4, Current acceleration = § = ai. 


5. Coefficient of self-induction = . 
6, Electro-magnetic momentum = Li. 


Ohmic Resistance. 


7, Ohmic resistance = R. 
8 Moctromotive force to overcome resistance = e 


9. Energy «xpended in overcoming resistance in th 
time dt = dW, =e, dq = Risde, " . 





t=aW,, = T,.dg = Read. 
Inertia. 
aw 
10. Torque to overcome inertia = T? = I@ = ar 
ll. Kinetic energy acquired in tue timedt = dW' = T'd? 
dw 
= )&--— 
1 at dt. 


@ 
12. Kinetic energy = W’ = f fone = K1@?, 
oO 


dt 


Inertia plus Resistance. 


@ 
13. Total torqve applied = T = T, +7 = Rowt+ is 


14. Total energy supplied in the time dt = dW = aw, + 

AW ;orTMdp= Td g + Tdg; or Tadt = Ra" at 

dar 

+1@9; 
(4.15 months) to 12 weeks (2.77 months)—which, 
by the way, is in the proportion of 2 to 3, and not 
of 3 months to 4. By making the vacation still 
longer a still greater advantage in this respect 
would result, and by any one of the following 
plans, without compelling any students to waste 
a month or two of each year in over-long vaca- 
tions: 

1. By putting the same number of weeks (136) 
into a three-year course, as at the Michigan Min- 
ing School, and advising the student to take an 
entire year in the middle of his course for prac- 
tical work. (This is often the most judicious thing 
a student can do). 

2. By putting the same number of weeks into 





Self-induction. 
1). Electromotive fore: to overcome self-induction = 
3 di 
e=L6=L a 
ll. Energy acquired by the ™ etic field in the time 
dt= dW! =eldq = Li G dt. . 


t aoa 
12. Energy of magnetic field = W' = - dt 


= WLI 


LLL LL LL AL LL 


Resistance plus Self-induction. 
13, Total electromotive force applied = e = e, +e! = 


Ri+LS 
4. Total ene suppplied in the time dt = dW 
We aw; wae =e, dq + e'dq; or eidt 


ai 
Ritdt + Li ae dt. 


au 





dynamics. To enable one to reason accurately in 
this manner and to reach definite results with ab- 
solute certainty, it is necessary to give with ex- 
actness the fundamental relations of mechanics 
and electricity. The following table is therefore 
given, showing the analogies between linear mo- 
tion, motion of rotation and the electric current. 
Starting a current of electricity in a circuit is anal- 
ogous to imparting motion to a body, and requires 
an impressed force. This force must overcome the 
resistance (electrical resistance corresponding to 
that of friction) and the inertia of the mags gr cur- 
rent. : a 


* From “ ” 
<- Liens ‘Alternating Currents,’’ soon to 
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In the case of the electric current this inertia is 
called “self-induction.” A revolving fly-wheel may 
well represent the flow of electricity, its velocity 
corresponding to the current, its moment of inertia 
to the coefficient of self-induction, and the fric- 
tion to ohmic resistance. 

A study of the tables will make these analogies 
more clear. It is to be noted that the fly-wheel 
or moving mass in slowing down gives back its 
kinetie energy and the wheel is carried on, after 
the impressed force is removed, until this is en- 
tirely consumed in overcoming friction. Similarly, 
when the current diminishes upon the removal of 
the impressed electromotive force, the energy 
stored in the magnetic field is restored to the cir- 
cuit, and the current keeps flowing until the ener- 
sy is entirely used up in overcoming the ohmic 
resistance. 


The Niagara Water Power Tunnel has cost $1,(25 - 
000, under the contract with Rodgers & Clement, says 
a press item. The cost of wheel pit, tunnel extension, 
lining, ete., added, makes the total estima‘ed c¢ st 


$1,825,000. 


An improvement in the gun of Dr. Richard J. Gatling 
is announced by the inventor, which increases the 
rapidity of fire from “600 to 2,000 shots per minute.” 
The new cartridge feeding process includes a _ belt 
driven by an electric motor. No details are yet given 
out, 


The Rensselaer Polytechnic Institute Alumni Associa- 
tion, of New York city, was organized Jan. 17, and the 
following officers elected: President, F. Collingwood; 
Vice-President, B. C. Gowing; Secretary and Treasurer, 
G. A. Just; Directors, Theo. W. Davis, W. A. Aycrigg, 
and A. A. Wigand. There are over 125 alumni in the 
vicinity of New York. 

The total cost of the state canals of New York, from 
their inception, says State Engineer Schenck, in his 
last report, has been $117,843,000, including construc- 
tion, maintenance and operation. The total revenue 
derived is $133,575,000; but the abandoned canals have 
been operated at a loss of $18,450,000, making a net 
loss to the state from its canal system of $2,778,000. 
These figures, however, do not include the interest paid 
on the canals or interest from invested canal revenue. 


The construction of freight car truck frames is being 
investigated by a committee of the Master Car Builders’ 
Association. A circular letter has been sent out asking 
opinions of members as to the relative merits of rigid 
und swing motion trucks, pressed steel, malleable and 
cast center-plates, wooden and compound bolsters, 
wooden and metal transoms, pressed steel and diamond 
truck frames, inside hung and outside hung brakes, 
wooden and metal brake beams and many other details 
of truck construction. 


The final arguments in the suit of the Westinghouse 
Air Brake Co. against the New York Air Brake Co. 
were presented this week before Judge Townsend in 
the U. S. Cireuit Court, in New York city. Messrs. 
Geo. H. Christy, of Pittsburgh, and Frederic H. Betts, 
of New York, presented the Westinghouse Air Brake 
Co.'s case, and Messrs. Maynardier and Brown ap- 
peared on behalf of the New York Air Brake Co. 
The principal point at issue is whether the quick-acting 
triple-valve of the New York Co. infringes the patent 
xranted to Geo. Westinghouse in 1885. The defendant 
claims that its valve is covered by an older Westing- 
house patent (No. 162,465), which referred to the 
method of securing the quick release of a straight air- 
brake by venting the train pipe at each car, and which 
has now expired. On this ground it holds that its 
valve does not infringe the later Westinghouse patents. 
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RAILWAYS. 
East of Chicago.—Existing Roads. 
WESTERN MARYLAND.—The gra on the line 
from Porter's Siding to York, Pa., 15 es, has been 
nearly completed and tracklaying is finished to Spring 
Grove. It is expected to have the entire line in opera- 
sion of this railway from to New London, 0O., 
FINDLAY. FT. WAYNE & WESTERN.—The citizens 
of New London, O., are endeavoring to secure an exten- 
sion of this railway from Findlay to New London, 0., 
about 66 miles. 
rene & gue CarRal— Gm an ~ M. 
e as saying: “The T. . C. now 
rane to build a line ing rm whe wv, 
ecessary arrangemen ve been com 
engineers are now in the field, preparing for the con- 
struction, which will be 
weather will permit in the spring.” 
A. A. 


Slee et een geen Beetle 
Mento Yau Moen. Tis miles with branches from 

os e., es, , 
Ft. Fairfield and 


to Easton, a, ne tee. 
Brook to Ashland, Me., 43 miles. C. P. of 
oago, Ill., ig the contractor: — 
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“All is going well with the road builders, and when ROWLESBURG & OHIOPYLE.—A press dispatch 
the line is complete it will be something to be proud says: ‘‘The proposed railroad from Rowesliburg. W. Va.. 
of, for it is being very thoroughly constructed. ere to Ohiopyle, Pa.. via Bruceton and Clifton Mills, W. 


are still about ! men at work on the line and the 
= work suspended is that on sections where very 
little will have to be done. The crews on the ledges 
are getting on as fast as in the warm weather. Grad- 
ing ready for sleepers and rails has been completed for 
six miles aflove Brownsville, also nearly all of the 
masonry work. The heavy stone work at the Canadian 
Pacific crossing at Mill Brook is complete, the latter 
being a 400-ft. foundation for an iron trestle. On the 
other end of the line the grading has been done from 
Stacyville to a point 244 miles above Houlton, the whole 
distance being 40 miles. Of this distance, 30 miles of 
grading are complete, and it includes the heaviest work 
on the whole line. An arched culvert has been built at 
Limestone Brook. This culvert is in a fill of 34 ft. in 
depth, requiring 20,000 cu. yds. of earth. Before reach 
ing that point a cut was made through the horseback 
which forms a part of the divide between the Penob- 
scot and St. John waters. This cut is 400 ft. long and 
from 12 to 18 ft. deep, most of which is a solid ledge. 
At Houlton a heavy cut has been made through a 
horseback 60 ft. deep. About 30,000 cu. yds. of earth 
were removed. North of Houlton the right of way 
through to Caribou has been cleared, also most of the 
way up to the Fort Fairfield branch. None of the 
light work on the line has been done in order that 
as many miles of the road as possible might be built, 
but the very heaviest has been selected and the most 
difficult sections of the line are graded and ready for 
the ballast. Thus far between $300,000 and $400,000 
have been expended. This includes the cost of the 
preliminary and final surveys and the right of way ex- 
penses, besides what has been paid for grading, ete. 
I have been all over the line, and when in Aroostook 
Co. the County Commissioners were with me and they 
expressed themselves as pleased with the amount and 
quality of work done. They have accepted two 5-mile 
sections of the road and id the company $20.000 a 
section as agreed upon. ey say that the grading is 
much better than they expected and better than the 
company promised. No grade thus far exceeds 1%. or 
53.8 ft. to the mile, and none will when the road is 
completed. It is our intention to complete the road this 
year, and there is practically no doubt that it will be 
done. Of course, the work will be pushed more rapidly 
in the spring. and as soon as the weather moderates 
enough it will be especially pushed between Browns- 
ville and the Aroostook line. We have had good suc- 
cess with all of,our contractors. The locating engineers 
have been at work all the time since the survey was 
completed and are still on the line making changes in 
alignment and grades. One change is being made in 
Penobscot County which will cut down the summit and 
save a big expense. I believe the Bangor & Aroostook 
road will have the longest tangent in the state. There 
is a piece of perfectly straight road in Stacyville, Sher- 
man and Crystal, 12 miles long. It goes entirely across 
Stacyville and Sherman and nearly across Crystal. One 
good feature of the roadbed will be its width of 20 ft. 
and the 16 ft. top. which will hold the ballast well and 
seve much repairing each year. There will be 12 ins. 
of ballast and the work of laying it will be begun as 
soon as the frost is out of the ground.”’ 


WILKES BARRE & EASTERN.—This company has 
awarded the contract for the erection of a heavy tim- 
her trestle, over one mile in length near Wilkes Barre, 
Pa., to Mairs & Lewis, 18 Broadway, New York. 
This firm is also constructing 6.000 ft. of trestle at 
Niagara Falls for the Niagara Falls Junction R. R., and 
has the, contract for the Catskill & Tannersville R. R., 
which connects the Otis Elevating Ry. and the Kaater- 
skill Ry.. and is about 1% miles long. Charles F. 
Parker. 14 Nassau St.. New York, Chf. Engr. 


Projects and Surveys. 


GRANITE.—This company has been chartered in 
Pennsylvania to build a railway from Granite Station, 
on the Baltimore & Harrisburg R. R., to Granite Hill, 
one mile. Pres., David Wills, Gettysburg, Pa. 


LEHIGH & PAVILION.—This company, recently 
ehartered in New York, proposes to build a railway from 
Le Roy, N. Y.. south to the junction of the Delaware, 
Lackawanna & Western, and Buffalo, Rochéster & 
Pittsburg railways near Pavilion. Among the directors 
are: Robt. H. Sayre, New Bethlehem, Pa.; E. L. Fuller. 
Scranton, Pa.; Chas. H. Root, Le Roy, N. Y., and 
Arthur G. Yates, Rochester, N. Y. 

DETROIT, PONTIAC & NORTHERN.—This company, 
whose incorporation was noted in our issue of Jan. 12, 
proposes to build a railway from Pontiac to Detroit, 
Mich. The projectors are stated to be stockholders of 
the Pontiac, Oxford & Northern R. R. Co. 

EBENSBURG & BLACK LICK.—Chartered in Penn- 
sylvania to build a railway from a point on the Cambria 
& Clearfield R. R., near Ebensburg, Pa., to a point on 
the Indiana Branch of the Pennsylvania R. » near 
Black Station, a distance of about 35 miles; Pres., 
Henry D. Welch, Philadelphia, Pa. 

Southern.—Existing Roads. 

HOLSTON VALLEY.—This company has let the con- 
tract for ding and trestling its proposed railway 
from Bl City, Tenn., to Damascus, Va., about 25 
miles, to Smalling & Co., of Watauga, Tenn. 

MONTGOMERY, HAYNEVILLE & CAMDEN.—About 
1014 miles of this railway from Camden to Montgomery, 
Ala., 7% miles have —— and the work has been 
discontinued on account of lack of funds. It is expected 
that the money n to continue the work will 


y necessary 
be obtained soon and the grading resumed in the spring. 
Pres., Sol. D. Bloch, Camden, ‘Ala. = 


Projects and Surveys. 


BRUNSWICK, WESTERN & SOUTHERN.—It is an- 
nounced that this railway, projected to run from South- 

rt to Meares Bluff, N. C., will be built immediately 

y the Cape Fear rbor & Coal Co. Work on the 
road is to be commenced within 20 days and is ex- 
pected to be completed in three months. 

LOCKHART SHOALS.—The surveys are nearly 
completed for the 16-mile line from Jonesville to Lock- 
hart Shoals, 8S. C., and it is stated that the contract 
for construction will soon be awa Pres., C. D. 
Farrar, Union, 8. C. 


DRY FORK.—Ch. Engr. John W. Moore has received 


Va., and Elliottsville, Pa., is once more talked of. The 
route has been surveyed from Rowlesburg nearly to 
Elliottsville, and is considered a very good oné and an 
easy one to build. It will pass through some of the 
richest coal and iron fields in West Virginia and Penn- 
sylvania, and give easy access to the timber of the ad- 
joining mountains." 
Northwest.—Existing Roads. 

INDIANA, ILLINOIS & IOWA.--A meeting of the 
stockholders of this company will be held on March 3, 
to vote an issue of $500,000 of bonds to build the pro- 
posed extension from Knox to South Bend, Ind., about 
40 miles. 

AHNAPFE & WESTERN.-—-Work has been discon- 
tinued on the extension from Ahnapee to Sturgeon Bay, 
Wis., 20 miles, on account of the cold weather. 

WINONA, MARSHALLTOWN & SOUTHERN R. R. 
& COAL CO.—This company has been chartered in 
Iowa to extend the Winona & Southwestern R. R. from 
Orage, la., through Marshalltown, Chariton, and the 
coal fields of Southern Lowa to a connection with the 
railway lines of the Southwest. The directors are: N. 
S. Ketchum, G, F. Kirby, C. C. Gilman, and A. G. 
Glick. 


DULUTH, SOUTH SHORE & ATLANTIOC.—Ch. 
Engr., H. J. Payne, Marquette, Mich.. writes as fol- 


lows: “Regular freight and passenger trains are now 
running on the Iron River extension of this road. The 
extension is 41.2 miles long and was completed in 1891 
The contracts were let to Henry, Balch & Peppard, of 
Minneapolis, Minn., in July, 1801, and the grading was 
completed about Nov. 1. From August to November 
about 1.000 men were employed. Tracklaying was 
begun Oct. 1, and completed Nov. 24, and the road was 
opened for traffic Dec. 4, 1892. The work was medium; 
maximum grade 42 ft. per mile and maximum curve 4°. 
Projects and Surveys. 

MANKATO & NORTHEASTERN.—It is officially 
stated that active construction on this railway from 
Mankato to Farmington, Minn., 50 miles, will be begun 
at Mankato soon: Pres., P. H. Carney, Mankato, Minn. 


CHICAGO, GRAND CITY & TERRE HAUTE.— 
Chartered in Illinois to build a railway from Chicago 
to Grand City and Terre Haute, Ind. Among the In- 
corporators are: Isaac T. Dyer, W. B. Bass, Chas. J. 
Strawberg, A. J. MeDonald, and others of Chicago. 


CHICAGO & HAMMOND.-—Chartered in [linois to 
build a railway from Chicago to a point on the Indiana 
line. Among the incorporators are: Frank H. Brown, 
Albert H. Valentine, Wm. P. Black, and others. 

Southwest.—Existing Roads. 

TEXAS CENTRAL.—The preliminary survey for the 
oe nage branch from Ross to Waco, Tex., has been 
yegun under the direction of Wm. T. Gould, Res. Engr., 
Waco, Tex. 

GULF, COLORADO & SANTA FE.—A movement is 
on foot to secure an extension from Colman City to 
Abilene, Tex. The bonus required by the company has 
been subscribed, and it is expected that work will begin 
soon. The line will be about 55 miles long. 


MISSOURI PACI¥FIC.—It is stated that right of way 
is being secured for, the line of the Southwest City & 
Joptin Ry., which is projected to run from Joplin, Mo., to 
Southwest City, Mo. 


GULF NEWPORT & NORTHERN.—A prose dispatch 
from Waco, Tex., dated Jan. 10, says: ‘“‘William Davis, 
Gen. Man. of the Gulf Newport & Northern Ry. and the 
Pan-American Ry., is in Waco seeking a northern out- 
let for the first named route, which begins at Alligator 
Head, on Matagorda Bay, and is being constructed 
toward Boggy Tank. on the Missouri, Kansas & Texas 
Ky. Four miles of the Gulf, Newport & Northern have 
been built and the track-layers are now at work con- 
tinuing the construction. A movement is on foot here 
to start a line from Waco to Boggy Tank, and a party 
to make the survey is being organized. The plan is to 
build from Waco in the direction of Boggy Tank and 
to meet the construction forces building from Alligator 
Head. It is proposed that the new line pass through 
Moody, giving that town direct communication with 
Waco, an enterprise which has been agitated frequently 
by the people of that place and a number of citizens of 
Waco.’ 


UNION SECURITY CO.—A press dispatch says: “At 
last there seems to be some prospect of a completion 
of the Winner bridge and also a large portion of the 
road which was laid out in connection with the scheme. 
At a meeting of the bond and stockholders held recently 
a company was organized to be known as the Union 
Security Company with a capital of $400,000, which 
will buy the bridge, terminals and railway at the sale 
to be‘ held Feb, 4. The intention is for the new com- 
pany to issue first mortgage bonds to the amount of 
$1,500,000 secured on the entire railway and bridge 

roperty and to fund what money has already been put 
nto the enterprises in a series of $2,500, of record 
mortgage bonds which are to be held by the present 
owners of the bonds and stock The first mortage 
bonds will be sold and the money thus realized wi 
used to complete the bridge and the railway. It is 
estimated that the work necessary for the completion 
of the bridge and the building of the railway to the 
propésed northern terminus near the Iowa line will cost 
about $400,000. Theodore 8S. Bates, who presided at the 
meeting, will probably be made president of the 
security company and will carry out the work of com- 
pletion. It is understood that the security company 
will complete the bridge and railway simply in order 
to sell them.”’ 

Projects and Surveys. 

LUFKIN SOUTH AND SOUTHEASTERN.—Secy., 
B. F. Bonner, Lufkin, Tex., writes that the surveys 
will be un in April or May for this railway from 
Lufkin to Rockland, Tex., 30 miles. The officers of the 
company are: Pres., E. J. Mantooth; Vice-Pres., 8. W. 
Henderson; Aud., Sam Wiener: Secy. and Treas., B. FP. 
Bonner; Gen. Man., J. H. Kurth. 

NORTHERN ARKANSAS.—This company has been 
incorporated in Arkansas with a capital stock of $100,- 
000. The officers are: P. Artund, Pres.; R. D. Welch, 
Vice-Pres. and Gen. Man.; G. ©. Buford, Sec., and H. 
G. King, Treas. Mammoth Springs, Ark., will be the 
place of business. The company p to build and 

te a railway, build water-works, electric light 

nts and street railways. ‘The railway is to com- 

mence at or near Ravenden Station, Lawrence Co. 

the line of the Kansas City, nden Springs, Rentotph * 
and run to the town of Ravenden Springs, 
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FT. SMITH, GUTHRIE & WESTERN.-—This com- 
pany has applied for a charter to build a railway from 
‘t. Smith. Ark., west through Indian Territory to the 
New Mexico line. G. H. Healy and 8S. B. Weir. of 
Beaver, Oklahoma Ter., are interested. 


WACO & MOODY.-—Preliminary surveys have been 
completed for_a railway from Waco to Moody, Tex., 28 
miles. Wm. Davis, F. E. Rogers, and. Geo. Parker, 
Waco, Tex. 

PINE BLUFF & SULPHUR SPRINGS.—Chartered in 
Arkansas to build a railway from Pine Bluff to Sulphur 
Springs, Ark., seven miles. The officers are: Pres., R. 
PD. Davidson; Vice-Pres., C. E. Philpot; Secy., J. H. 
Humphrey; Gen. Man., W. A. Leach. 


Rocky Mt. and Pacific.—Existing Roads. 


GREAT SALT LAKE & HOT SPRINGS.—A coal com- 
puny is being organized in connection with the railway 
company to mine coal at Coalville, and the prospects 
are said to be very favorable for the construction of a 
branch railway to that place. 


ASTORIA & HBASTERN.—This company which was 
recently chartered as a successor to the Astoria & Port- 
land R. R. Co., is reported to have resumed work on 
the line between Astoria and Portland, Ore. The con- 
tractors are: W. Hi. Remington, of Salt Lake City, 
Utah, and A. B. & W. W. Corey, of Ogden, Utah. 

SPOKANE FALLS & NORTHERN.—Work is making 
very satisfactory progress on the extension from North- 
port, Wash., to the International boundary. It is ex- 
vected that the grading will be completed early in 
March, and that tracklaying will be finished by April. 
As soon as this extension is finished it is expected that 
work will begin on the Nelson & Ft. Sheppard Ry. D. 
C. Corbin, Spokane, Wash. 


Projects and Surveys. 


VICTORIA & SIDNEY.—E. G. Tilton, Engr., Vic- 
toria, B. C., writes us that the surveys have been 
commpeetes for this railway from Victoria to Sidney. 
B. C., 16 miles, and that about three-fourths of the 
right of way has been secured. Work is now in prog- 
ress securing the remainder of the right of way and 
clearing for construction. The contracts for grading 
will probably be let next month, and it is expected to 
begin tracklaying in September, and have the road in 
operation sometime in October. The grading will be 
nearly all earthwork; the maximum curve 10°, and 
maximum grade 2%. The principal business will be in 
agricultura products, lumber and the tourist traffic. 
The company has been granted the guarantee of the 
interest on $300,000 of bonds by the provincial gov- 
ernment and the city of Victoria, at 2% and 8%, re- 
spectively. About $125,000 of the capital stock have 
been subscribed. Pres., P. C, Dunlevy, and Ch, Engr., 
J. N. Gray, Victoria, B. C. 

MONTEREY & FRESNO.—Chartered in California to 
= a railway from Fresno to Monterey, Cal., 150 
miles. 


OURAY & MAYFIELD.—A company has been or- 
ganized to build a narrow gage railway from Ouray, 
Colo., to the Mayfield coal beds, a distance of about 16 
miles. It is stated that the line will be built within 
four months. 

Foreign. 

MEXICO NORTHERN PACIFIC.—AlIl of the interests 
of this company have been transferred to an English 
company, Which, it is stated, has completed arrange- 
ments to put 130 miles of the road, from Deming, N. 
Mex,, to Coralitos, Mex., under construction at once. 

MEXICAN INTERNATIONAL.—An official is quoted 
us saying: “The Monclova & Sierra Mojada Extension 
will run between the points named. Monclova is 
situated on the Mexican International in the State of 
Coahuila. Up to date we have finished grading beyond 
Cnatro Clenegas, about 45 miles from Monclova. We 
will begin laying the track the early part of next 
month, and expect to have trains running early in the 
summer. The road when completed will be 160 miles 
long. Between Monclova and Cuatro Cienegas is a 
fine agricultural valley lying between the mountains. 
The farmers have had unusually good crops, due to a 
plentiful supply of water for irrigution purposes. After 
leaving Cuatro Clenegas, the road strikes into the 
mountains, This is a splendid mining district and 
there are good paying mines all along the road. We 
will count | eye ge upon ore shipments for the profit 
on the building of the line.” 


BLECTRIC RAILWAYS. 


PEEKSKILL, N. Y.—The Peekskill Surface Ry. Co. 
has been chartered to build an electric road. Incorpora- 
tors, Clark D. Rhinehart, Jas. M. Gifford, Wm. R. 
Thorne and others. 

NORRISTOWN, PA.--The Norristown Passenger Ry. 
Co. will change its motive power to electricity. 


PHILADELPHIA, PA.—Chartered, Jenkingtown Elec- 
trie Ry. Co.; capital stock, $150,000; Pres., Wm. 
Wharton, Jr. 
SAYRE, PA.—Chartered, Waverly, Sayre & Athens 
Electric Ry. Co., Waverly to Athens; capital stock. $25,- 
(WO; Pres., A. U. M. Broadhead, Jamestown, N. Y. 


WASHINGTON, LD. C.—A bill has been introduced in 
the Senate to incorporate the Chesapeake & Washing- 
ton Underground Electric Ry. Co. The following are 
the incorporators: Henry Carey, of New York; Luttrell 
Murphy, of California; Jno. D. Parsons, of viggiate:; 
Geo. W. Tibbetts, of Wasbington State, and W. K: 
Mendenhall, Jno. W. Parsons and Woodbury Wheeler, 
of Washington, D. C. Capital stock is to be $25,000 
oe pene, and the motive power of road is to be elec- 
tricity. 

CUYAHOGA FALLS, 0.—The project for building 
an electric railway south to Akron, and north to Silver 
Luke, in all seven miles, has been received. No less 
than three companies are engaged in a lively competi- 
tion for the franchfse, one being represented by T. J. 
Walsh, ard claimed to be backed by the ‘Thomson- 
Houston Co., the second by Mr. Beatty, claiming to 
represent Brico & Thomas and Hon, Charles Foster, the 
third, the Akron St. Ry. Co. (Seiberling), whose tracks 
xe. already within about two miles of Cuyagoha 

was 

DURHAM, N. C.—It is reported that an electric rail- 
way will be built from East Durham to West Durham. 

ALTON, ILL.—The Alton Electric St. Ry. Co., has 
been chartered with a_capital stock of $250,000. In- 
corporators: H. G. MePike, J. F. McGinnis, Manning 
Mayfield. 

CHICAGO, ILL.—Chartered, Englewood & 


’ 3 Chicago 
Electric St. Ry, Co.; capital stock, 


$1,000,000; in- 


corporators: Jas. P. Wallette, Wm. H. Comstock, F. 
W. Pringle, and others. 

SUPERIOR, WIS.—Chartered, Belt Line Electric Co., 
capital stock, $600.000; incorporators: R. C. Pope, G. 
R. Smith, and W. B. Pefry. 


HORSE AND MOTOR RAILWAYS. - 

BROOKLYN, N. Y.—Chartered, Twenty-third St. 
Ferry & Newtown R. R. Co.; capital stock, $75,000; in- 
corporators: Peter Wyckoff, John J. Cooney, Theo. F. 
Jackson, and others. 

LANCASTER, PA.—Chartered, Lancaster & Terre 
Hill Ry. Co.; capital stock, $200,000; Pres., John D. 
Skiles, Lancaster, Pa. 

LANCASTER, PA.—Chartered, Conestoga Vallef¥ Ry. 
Co.; capital stock, $600,000; Pres., John A. Coyle. 

STEELTON, PA.—Chartered, Lancaster & Middleton 
Ry. Co.; capital stock, $500,000; Pres., Luther 8. Bent. 

TAYLOR, PA,—Chartered, Lackawanna St. Ky. Co.; 
capital stock, $60,000; Pres., J. W. Houser. 

KIRKWOOD, MO.—Chartered, St. Louis & Kirkwood 
Rapid Transit Co.; capital stock, $10,000. 


HIGHWAYS. 
VPENNSYLVANIA.—It is_ proposed to extend the 
Squirrel Hill road from Uniontown to McKeesport. 
Capt. Sam Brown has a charter for a bridge across the 
river at Nine-Mile Run, and the a of way has been 
secured from the authorities of Mifflin township, in con- 


— with a franchise from the borough of Home- 
stead. 


, BRIDGES, TUNNELS AND CANALS. 


TROY, N. Y¥.—The Troy & Green Island Bridge Co. 
has been organized to build a bridge across the Hudson 
River at Dauw St. 

AURORA, ILL.—An agreement has been made be- 
tween the city and the Chicago, Burlington & Quincy 
R. R. Co. by which the company will construct a 
viaduct over Spring St. before July 1, 1893. 

KANSAS CITY, MO.—The Missouri Pacific Ry. Co. 
— build a bridge to cost about $100,000 over the Kaw 

ver. 


WATER-WORKS. 
New England. 
LEWISTON, ME.—A new supply from Lake Auburn 
is talked of. 
MANCHESTER, N. H.—Authority te issue $200,000 
of bonds for a high service system is Being sought. 
NORTH ANDOVER, MASS.—The State Board of 
Health has approved Great Pond as a source of supply 
for the proposed new works. 


ENFIELD, CONN.—The Hazardville Water Co. has 


been incorporated; $10,000; A. D., A. G. and H. E. 
Bridge. 


Middle. 


JEFFERSON, N. Y.—Subscriptions for stock of a 
roposed water oneey are being secured. Isaac 
gd and Dr. R. Hubbell are looking up prices of 
pipe. 
NEW HARTFORD, N. Y.—I. N. Terry, R. V. 
man and three others have been appointed water 
commissioners. An election may be held to decide 
whether works will be built. 


NEW YORK, N. Y.—Bids are wanted until Jan. 31 
for furnishing stop cocks, hydrants, wooden hydrant 
boxes and cast iron * | cock boxes; also for laying 
water mains in about streets. M. T. Daly, Comr. 
Pub. Wks. 

WINDHAM, N. Y.--A franchise may be granted to 
John A. soar ear. with a provision for ten hydrants at 
a rental of $20 each per year. 

MALVERN, PA.—The Malvern Water Co. may im- 

rove its plant so as to furnish fire protection; y+, 

eo. B. Johnson. 

NESCOPECK, PA.—The Silver Brook Water Co. has 
been incorporated; $10,000; Treas., Henry 8S. Schobert, 
Wapwallopen, Pa. 

PHILADELPHIA, PA.—Councils has authorized a 
loan of $405,000 for_extensions at the Spring Garden 
= ying station, $370,000 for improvements at the 
zardner’s Point station and $225, for a new pump- 
ing station for Queen Lane reservoir. 


Sher- 


VINE GROVE, PA.—Estimates for works place the 
cost at about $20,000. Feb. 21 the people will vote for 
or against the project. 

PLAINS, PA.—The recently charted Susquehanna 


Water Co. proposes to build works to supply this place 
and Mill Creek. Pres., Maxwell Chapman; Secy., John 
S. Macknight; Treas., O. B. Macknight. 

UNIONDALE, PA.—The Uniondale Water Co. has 
been incorporated; $10,000; Treas., Levi A. Patter- 
son, 

BROOKLYN, MD.—Brooklyn & Curtis Bay Light & 
Water Co. wishes bids for extending its mains from 
Curtis Bay to oe An 80-ft. stand-pipe has been 
built at Curtis Bay. Pres. and Treas., Dr. 8S. L. Frank; 
Secy., N. C. Pennington. 


LAUREL, MD.—The establishing of works is under 
consideration. 


Southern. 


ASHEVILLE, N. C.—The 750,000-gallon stand- 
connected with the works burst Jan. . eee? 

NEW BERNE, N. C.—Address  , A ee 
Wallace regarding proposed works. sal 

ATLANTA, GA.—It is reported that an additional 
pumping engine and boilers at the new works aré 
pro and also a duplicate force main. 

CRESCENT CITY, FLA.—Miller & Cash have been 
granted a franchise. 

TULLAHOMA, TENN.—Dr. J. E. Thompson has 
made a proposition to build works here. 

LEXINGTON, KY.—Attention is called to a typo- 
graphical error in the advertisement in recent issues of 
this journal asking for po for a dam for the 
water company, by which error it was made to appear 
that the dam will be of masonry, The structure will 
be of earth, with but a small amount of masonry. 


North Central. 
GENEVA, 0.—Engr. J. B. Strawn, Salem, has made 
an estimate for works here. 
SOUTH CHARLESTON, 0O.—Plans for works have 


been submitted to the counci . 
a 1 by Engrs, Smith & 


MACON, GA.—C. W. Hendrick, Cy. Engr.,.awrites us 
_ that a committee has been named (geese or 
of bonds 1 plete system of ae 8. 8. 


GREENFIELD, IND.—O. C. Irwin & Co. have made 
an offer to put in a a plant and operate the 
same, and to pay one-h e cost of sinking weljs 
provided the city will put in a distributing system. ‘T),. 
firm would furnish water for public purposes free oy 
condition that.it receive the rental from private ©) 
sumers. The same firm built the electric light plan:, 

JACKSON, MICH.—It is stated that Drs. ©. Jj. 
Hanna and Z W. Waldron, members of the sta, 
Board of Health have reported to Mayor Brooks th; 
the water from the river being used for domestic py 
»oses is “impure, offensive and unwholesome, and 1)1\1); 
‘or use.” Last spring the city voted to issue $70 si) 
of bonds for improvements, but nothing has ye; }). 
done. 


WINNETKA, ILL.—Bids will be received unti) }., 
7 for an intake pipe, extending into Lake Michigs) 
and for a pumping plant and stand-pipe. Later. }\j\. 
for pipe will be received. 


Northwestern. 


WHEATLAND, IA.—The water tank of the 
works burst Jan. 16, upon being filled. 


Southwestern. 

AUSTIN, TEX.—Bids are wanted until Mareh 1 jy 
John MacDonald, Mayor, for 8,676 tons of cast iron jij. 
and 173 tons of specials. W. J. Oliphant, Socy. 13) 
Pub. Wks. 


FLOBEVILLE, COLO.—The people, by a vote of 3s 
to 7, have approved the granting of a franchise to 1\\.. 
Globe Water Co. 

LEADVILLE, COLO.—The Leadville Water (Co. }\\< 
increased its capital stock to $400,000. 

LINKVILLE, ORE.—An effort will be made to secure 
authority to issue $10,000 of water and light bonds ai 
to change the name of the town to Klamath Falls. 


Pacific. 


PALOUSE, WASH.—The Council is considering th: 
erection of a stand-pipe. 


ARTESIAN WELLS. 


AURORA, ILL.—It is reported that the City Clerk 
has been instructed to request bids for a third well. 


IRRIGATION. 


ROCKY FORD, COLO.—G, M. Hall, Secy. Rocky Ford 
High Line Canal Co., informs us that a contract for « 
pile dam across the Arkansas River at the head of the 
company’s canal has been awarded to F. F. Knowles, 
Las Animas, for $4,392. The dam will be 400 ft. long, 
16 ft. wide at the base and 4 ft. above the grade of thu 
eanal. It will be formed by three rows of oak piles, « 
double row of 14-ft. sheet piling on the upper side anid 
a double floor of 2-in. plank on and at the foot of 
the inner side of the dam. There will be required 155 
piles and 75,000 ft. of lumber. W. C. Burke, Engr. 

SELMA, CAL.—It is stated that J. S. Eastwood, Engi 
neer of the Sunset Irrigation District, Fresno Co., has 

repared a report and new plans for the work, includ 
ng 285 miles of distributing canals, a large storage 
reservoir, pumping plant, and supply canals to irrigat: 
300,000 acres of land. Secy., M. McWhorter. 

NEW COMPANIES.—Nebraska & Northwestern Irri 

ation Co., Lincoln, Neb.; $1,500,000; W. L. Watson, © 

. Peck, and others. Lethent Water & Land (o., Sin 
Francisco, Cal. ; $5,000,000. 


SEWERS. 


BOSTON, MASS.—The Metropolitan Sewerage Com- 
snissioners will receive bids until Feb. 11 for section 
37 of the main sewer, in East Boston; length 4,6» 
ft., average cut 28.6 ft., maximum external diameter 
68 ins.; estimated masonry 1,550 cu. yds 

EASTHAMPTON, MASS.—J. H. Sawyer, (hn 
Sewer Com., informs us that plans for a_separite 
system have been peueret by McClintock & Woodfall. 

ston, approved by the Siate Board of Health, and 
adopted by the Commission. The legislature has been 
petitioned for authority to issue bends for construc- 
tion, and it is hoped that at least a part of the system 
may be put in this year. For the present the dis- 
eharge will be into the Manhan River, below the 
village, and an iron main will carry the sewage 
through the mill pond to a place below the dam. If 
the town shall be required to filter the sewage, it is 
pea that snitable material for filter beds is at 
hand. 


HOLYOKE, MASS.—The legislature has been pvrti- 
tioned for authority to issue nds for $250,000 for a 
sewerage system for Elmwood and Oakdale. 


LENOX, MASS.—Several plans have been 
for sewage dis 1, and . Post, H. Kuhn and 
T. F. Mackay ve pee appointed to act with the 
selectmen in investigating the subject. The committee 
will report on Feb. 13. 


MERIDEN, CONN.—About oe will be spent for 
lateral sewers this season. e trunk and outlet sew- 
ers, costing about $130,000, are nearly completed; A. 
Brazoz & Son, Middletown, are the contractors. W. 8. 
Clark, Cy. Engr. 

MEDINA, N. Y.—Fred. L. Downs, Mayor, informs 
us that bids will probably be asked within a month 
for a brick sewer, to cost about $23,000. 


NEW YORK, N. Y.—The Commissioner of Public 
Works will receive bids until Jan. 31 for sewers in 
—_ 142d and 143d Sts., between Lenox and Sevenilh 

ves, 


ROCHESTER, N. Y.—The following bids were re- 
ceived for section 6 of the East Side trunk sewer: 
T. F. Moore, Buffalo, $124,885; Braff, Horn & Co.. 
137.332; Chambers & Casey, $153,209; Robinson « 

ond, $154.790; Whitmore, Rauber & Vicinus, $163,797: 
Lauer & Hagaman, $163,841; Brayer & Albaugh, $174.- 
046. Mr. Moore, the lowest bidder, also made the 
lowest time offer, 265 days. 


ROME, N. Y.—Plans and specifications for a compléte 
separate syster have been prepared by the Stanwix 
Engineering Co. About 27 miles of will be re- 
quired at an estimated cost of $225,7 

ATLANTIC HIGHLANDS, N. J.—The Council will 


receive bids until Feb. 8 for a sewerage system. Sec 
advertisement. 


PHILADELPHIA, PA.—The new loan authorized in- 
cludes $1,250,600 for main sewers, $250,000 being for 
the Aramingo Canal. 


READING, PA.—The Committee on Sewers hax 
asked for $156,000 sewers for this season 
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price, T. C. Burke and Henry Horne are members of 

he committee. It is claimed that the desired system 
the Cost about $200,000. The City Engineer has com- 
pleted plans for the system of sewers for Vineville. 

[RONTON, O.—We are informed by J. R. C. Brown, 

Engr., that bids will be received until Feb. 17 
for the following sewer work: 42-in. double-ring brick, 
eut from 13 to .. 800 ft., with 200 ft. of 24-in. 
can pipe outlet; 36-in, double ring brick, laid in 

reek bottom, cut from 1 to 10 ft., 3,000 ft.; 30 to 34 
in. single ring brick, cut from 10 to 18 ft., 4,500 ft.; 
estimated cost, $20,000. 

LONDON, O.—Plans for a sewerage system have 
pecn prepared by Frank Snyder, Columbus; estimated 
COST, Pte, ° 

INDIANAPOLIS, IND.—The Board of Public Works 
will receive bids until Jan. 30 for three main sewers 
and one local sewer. 

GRAND RAPIDS, MICH.—The City Engineer has 
prepared plans for a trunk sewer to drain the district 
on the west side of the river; estimated cost, $33,017. 


RED JACKET, MICH.—Bids are asked until March 
1 for about 26,216 ft. of 8 to 42-in. pipe and brick 
sewers. See advertisement. C. F. Loweth, Consult. 
Engr., St. Paul, Minn. 

AURORA, ILL.—Sewer district No. 2 will have a 
frontage of about 7.5 miles, and the estimated cost of 
sewers is $70,000. 

MONMOUTH, ILL.—We are informed by Thos. S. 
McClanahan, Cy. Engr., that contracts will soon be 
awarded for about 30,000 ft. of 9 to 24-in, pipe and 
1.040 ft. of 30-in. brick sewers, 45 manholes and 38 
eatech basins. About 9,354 ft. of 12 to 18-in. sewers 
have been constructed this season. 


OSHKOSH, WIS.—We are informed by H. G. Finch, 
cy. Engr., that plans are being prepared for 1% or 
2 miles of sewers. 


HASTINGS, MINN.—The City Auditor will receive 
bids until March 14 for a sewer from the jail to the 
Mississippi River. 

sIoUX FALLS. 8S. DAK.—D. C. Rice, Cy. Engr., 
informs us that the contracts for the sewerage sys- 
tem, advertised to be awarded Jan. 16, were not 
awarded because the bill regulating the assessments 
and payment of sewerage systems in cities has not 
yet been passed by the legislature. The work to be 
done this year is estimated to cost over $150,000, and 
will probably be readvertised next month. The cost 
of construction will be increased because of a large 
amount of rock to be excavated. 

BOULDER, COLO.—A special committee, including 
the Maver. has been to Colorado Springs and Greeley 
to investigate the sewer question. It is thought that 
the question of issuing bonds for a system will come 
up at the election in April. 

DENVER, COLO.—The City Engineer has been di- 
rected to prepare plans for sewers estimated to cost 
$125,000. We are informed that over 20 miles of sew- 
ers are planned to be constructed next season. 

OAKLAND, CAL.—The City Engineer is yegees 
plans for an intercepting sewer to drain 1,300 acres 
on the east side of Lake Merritt. 

REDLANDS, CAL.—The City Trustees have leased 
six acres of land for a sewer farm, and the sewerage 
system is to be extended to it. 


SALINAS, CAL.—A committee has been_appointed 
to investigate the cost of a sewer system. Bonds will 
probably be issued. D. F. Davis, Cy. Engr. 


STREETS. 


WALTHAM, MASS.—The Board of Commissioners of 
Sewers will receive bids until Feb. 1 for 125,000 granite 
paving blocks. 

BUFFALO, N. Y¥.—The Department of Public Works 
will receive bids until Feb. 7 for 19 contracts for pav- 
ing with asphalt, brick, etc. 

NEW YORK, N. Y.—The Commissioner of Street Im- 
provements of Wards 23 and 24 will receive bids until 
Feb. 7 for grading, curbing, flagging, etc., in there 
streets, 

CUMBERLAND, MD.—Thé city will pave several 
streets with fire brick. 

ROANOKE, VA.—We are informed by W. B. Thomas, 
Cy. Clk., that the city is now doing about $200,000 
worth of work, and that additional street paving and 
sewer construction is proposed. 

COVINGTON, KY.—The City Engineer estimates that 
the proposed paving of Greenup St. with brick upon 
conerete will cost $104,734, and Scott St. with brick 
upon a macadamized foundation $81,570. 

CINCINNATI, 0.—The Board of Administration will 
receive bids until Feb. 16 for paving one street each 
with brick and cobblestone, and until Feb. 17 for pav- 
ing two with brick. 

CLEVELAND, O.—The City Engineer is plannin 
work for next season. About $1,200,000 worth of grad- 
ing and paving wil) be done. 

DAYTON, O.—We are informed by J. A. Hahne, Cy. 
Clk., that the city proposes to pave 10 or 12 miles of 
streets. 

FINDLAY, 0.—The City Engineer estimates the cost 
of paving South Main St. at $40,556. 

TOLEDO, O.—The City Clerk will receive bids until 
= 2 for paving Fulton St. with Trinidad Lake 
asphalt. 

ELKHART, IND.—Bids are asked until Feb. 8 for 
peving two streets with brick. Chas. L. Kinney, Cy. 
ongr. 
pay Anaya. ‘aa ae eee by Ave. 

afflin, Cy. Engr., that the roposes to pave a 
4% miles of streets, 96,000 sq. vie during the coming 
conten with brick. The contracts will be awarded in 
March, 

GOSITEN, IND.—We are informed by Chas. L. 
Kinney, Cy. Engr., that the city will use about 1,500,- 
000 brick for paving during 1894. 

ALTON, ILL.—We are informed by Geo. Dickson, 
Cy. Engr., that about a mile of brick paving is proposed, 
and that the work will be advertised in the spring. 

STREATOR, ILL.—The City Council will award con- 
tracts April 3 and July 3 for the six miles of brick pav- 
ing noted last week. ¢ 

yg WIS.—We are informed by Ee G. Samp- 
son, Cy. ., that cer ates will made in the 
early Wns toe paving 1% miles more of Second St. 
Cedar will probably be used. 


OSHKOSH, WIS.—We are informed by H. G. Finch, 
Cy. Engr., that the Boerd of Public Works will award 
contracts Feb. 10 for cedar block paving and stone 
eurbing on six streets; total length 1.6 miles, average 
width 40 ft. Plans are also being prepared for about 
a mile of graveling. 

DUBUQUE, IA.—The City Engineer has been in- 
structed to prepare plans for paving several streets 
with brick. 

LYONS, IA.—The City Clerk will receive bids until 
Jan. 31 for grading, curbing, guttering and paving, with 
a guaranty for hine years. 3B. B. Hart, Clinton, Cy. 

cngr. 

NORFOLK, NEB.—The City Engineer, Geo. A. 
Latimer, is establishing a system of grades, but no 
other public work is proposed at present. 

GALVESTON, TEX.—The City Clerk das been in- 
structed to advertise for bids for 35,479 cu. yds. of 
street filling. Bonds for $20,000 will be issued. 


ELECTRICAL. 


BATAVIA, N. Y.—At a special election Jan. 16 
both propositions of the electric light company were 
defeated, owing, it is claimed, to the company insisting 
upon a contract for five years. 

FRANKLINVILLE, N. Y.—It is reported that the 
Village Trustees have found that the cost of electric 
light will be but $13 per year per light more than for 
the present oil lamps. 

HAMBURG, N. Y.—The offer of the Hamburg Water 
& Light Co. to furnish 22 or 25 are lights at $70 euch 
per year has not been accepted, though the efforts of 
the Village Board to secure better rates from other 
companies have proved unsuccessrul. 


PETERSBURG, VA.—The city contemplates the erec- 
tion of a municipal electric light plant, and desires to 
secure the services of an electrical engineer to prepare 
plans, specifications and all details upon which to 
solicit bids for the erection of the plant. J. M. 
Quicke, Chn. Gas and Light Com. 

GEORGETOWN, 8S. C.—We are informed by Geo. 
R. Congdon, Jr., that there is talk of an electric light 
plant, but as yet nothing definite has been done. 


LOGANSPORT, LA.—An electric light plant is to 
be put in by the Sabine River Lumber Co. 


GALENA, ILL.—The Galena Electric Light Co. will 
double its capacity and replace the incandescent with 
are lights. 

GLOBEVILLE, COLO.—A franchise for an electric 
light plant has been granted to Smith Bros. & Keith. 

HIGHLANDS, COLO.—The City Council has granted 
a franchise to the Denver & Highlands Electric Co. 
to construct and maintain an electric light and power 
plant and a gas plant in the city. The company agrees 
to furnish 2,000-c, p. are lights to the city at $12 each 
per month, and to furnish lights to private individuals 
at 7.5 mills a light per hr. If at any time the 
prices for lights are reduced in Denver, a similar 
reduction will be made here. 

NEW COMPANIES.—Patten Electric Power Co., Jer- 
sey City, N. J.; $100,000; F .J. Patten and G. P. 
Shockley, New York; J. C. McGuire, Brooklyn. Home 
Electric Co., Coudersport, Pa.; $10,000; Treas., W. K. 
Jones. Coleman Battery Co., Chicago, Ill.; $75,000; 
J. Coleman, Chas. Odell, Clarence Coleman. Hammond 
Light & Power Co., Chicago, Ill.; $50,000; M. Towle, 
Alonzo Stephens, F. J. Baker. Mount Carmel Light & 
Water Co., Mount Carmel, Ill.; $50,000; Wm. S. Teed, 
J. B. Reid, J. H. Reynolds. Automatic Telephone & 
Electric Co. of Illinois, Chicago, Ill.; $250,000; J. R. 
Griffiths, V. C. Sanborn. Sidney Coolidge. Cuero Elec- 
tric Light, Power & a Coa, Cuero, Tex.; $50,- 
000; Otto Starkes, Emil Lesnardt, A. F. Palmer. 


CONTRACT PRICES. 


CEDAR BLOCK PAVING.—Ashland, Wis.—We are 
informed by D. G. Sampson, Cy. Engr., that contracts 
for paving 25,000 + yds. with cedar blocks have 
been awarded to P. McDonnell, Duluth, Minn., 
at $1.34 and $1.42 per sq. yd.; also the contract for 
storm sewers, at $1 per lin. ft. 

BRICK PAVING.—Monmouth, Ill.—Thos. 8. Me- 
Clanahan, Cy. Engr., informs us that the city has 
awarded contracts for the following work: Brick pav- 
ing, 82,937 sq. yds., average cost, including sand, $1.43 
per sq. yd.; Berea sandstone curbing, 4 x 20 x 60 ins., 
40,960 lin. ft., 48% cts. per lin. ft.; extra excavation, 
17% cts. per cu. yd. The brick is laid in two courses, 
the lower one flat and the upper one on edge, upon 
subgrade covered with 3 ins. of clean, sha sand. 
Between the courses is a cushion of .1 in, of this sand, 
the cracks are filled, and the whole covered to a 
depth of .5 in. 

PILING.—Cleveland, O.—The lowest bid for the con- 
struction of heavy timber protections for the upper and 
central Seneca St. bridges was that of C. H. Strong 
& Son, 23% cts. per lin. ft. for furnishing and driving 
white oak piles. 

MISCELLANEOUS. 


DREDGING.—West Superior, Wis.—We are informed 
by A. Z. Cooper, Cy. Engr., that bids will probably 
be asked in about a month for dredging 145,000 cu. 
yds. The city has awarded contracts for dredging 
to C. 8S. Barker, at an average price of 22 ects. per cu. 
yd. Mr. Barker has contracts, including government 
work, for about 900,000 cu. yds. of work. 

DOCK.—Brooklyn, N. Y.—The estimated cost of the 
ew gr pier and bulkhead between 43d and 

th Sts., is $127,000 for a pier 400 ft. long, or $143,000 
for a pier 600 ft. long. 

GARBAGE CREMATORY.—Indianapolis, Ind.—The 
Board of Public Works has receiv an offer from 
W. H. Garretson, Dallas, Tex., to build two Brownlee 
erematories in this city for $20,000; capacity 100 cu. 
yds. per day, at a cost for fuel and labor of 50 cts. 
a ton, or 10 cts. a ton for miscellaneous garbage. 

JAIL.—Racine, Wis.—The County Board of Super- 
visors has aceepted the plans of J. G. Chandler for a 
new $25,000 jail, and will advertise for bids for its 
immediate construction. 

GAS PLANT.—Milwaukee, Wis.—The Milwaukee Gas 
Boon will erect a new plant, to cost not less than 


GAS COMPANY.—The Mattoon Gas. Co., Mattoon, 
Til.: $50,000; to build and rate gas-works; Henry 
C. Rew, Alfred H. Gross, and John C. King. 

JETTY WORK.—Galveston, Tex.—The City Clerk has 
been directed to advertise for bids for 700 ft. of jett 
construction, ted cost $9,500, and for 10 r 
mounds on b mattresses, $4,500. 


PIER WORK.—New York, N. Y.—The Department of 
Docks will receive bids until Feb. 2 for a wooden pler, 
with appurtenances, including two wooden sewers, near 
the foot of Canal St., North River. 


MANUFACTURING AND TECHNICAL. 


LOCOMOTIVES.—The Brooks Locomotive Works, 
Dunkirk, N. Y., are building 13 consolidation and eight- 
wheel engines for the Wisconsin Central, and a ten- 
wheel engine for the Cincinnati, Lebanon & Northern. 
The Baldwin Locomotive Works, Philadelphia, Pa., have 
orders for 20 four-cylinder compound tank engines for 
the Metropolitan & West Side Elevated, of Chicago, 
and 10 ten-wheel engines for the Monterey & Mexican 
Gulf. The Pittsburg Locomotive Works, Pittsburg, Pa., 
are building 7 consolidation engines for the Cincinnati, 
Hamilton & Dayton, The Schenectady Locomotive 
Works, Schenectady, N. Y., have delivered 2 ten-wheel 
passenger engines to the Cleveland, Cincinnati, Chi 
cago & St. Louis. The Grant Locomotive Works, Chi- 
cago,’ Ill., are building a ten-wheel engine for the 
Elgin, Joliet & Eastern. ‘The Central of New Jersey 
will add 30 engines to its equipment. 

CARS.—The Gilbert Car Mfg. Co., Troy, N. Y., has an 
order for 100 cars for the Metropolitan & West Side 
Elevated, of Chicago. The Wells & French Car Co.. 
Chicago, Ul, has an order for 25 Rogers ballast cars 
for the Minneapolis, St. Paul & Sault Ste. Marie. The 
Pullman Palace Car Co., Chicago, l., has built 500 coal 
cars of 60,000 Ibs. capacity, for the Elgin, Joliet & 
Eastern, aud has an order for 10 sleeping cars for the 
Chicago, Burlington & Quincy. The eclen Mfg. Co.. 
Huntington, W. Va., is building 100 cattle cars for the 
Canada Cattle Car Co. The United States Car Co., 
Anniston, Ala., is building 50 Thacher pneumatic dump 
cars. The Caswell Car Co., of Chicago, has been in- 
corporated by Wm. A. Caswell, M. N. Naber and J. M. 
Cameron, with a capital stock of $500,000. The Pied- 
mont Car Co., of Norfolk, Va., has been incorporated by 
Chicago eens: Pres., Charles A. Arnold; Secy., 
Chester B. Little. 

CAR WORKS.—The Jones Vestibule Sleeping Car Co. 
has bought five more acres of land adjoining its prop 
erty, some six miles west of Denver. Work, it is re- 
vorted, is being pushed on the new building, as follows: 
Mill, 80 x 250 ft.; erecting shop, 80 x 250 ft.; paint shop, 
80 x 250 ft.; blacksmith and machine shop, 60 x 250 ft.; 
foundry, 60 x 200 ft., and brass foundry, 3540 ft. 
The Jones Car Co. Works, Schenectady, N. Y., have 
been sold to BE. C. White & Co., of New York, manu 
facturers of car wheels and trucks, for $65,000. The 
new proprietors have peeeeesd all claims aguinst the 
pont. and it is expected that operations will be resumed 
n the spring. The Wagner Palace Car Co. has pur 
chased ground near the Mill Creek Valley terminal 
yards in St. Louis, Mo., for the erection of Western car- 
shops. The works will employ about 300 hands. 

GROOVED ROLLERS.—Three grooved Pope reversible 
rollers have been purchased by A. Van Wagner & 
Co., of Syracuse, N. Y., for use in constructing the 
water-works reservoir at that place. This grooved 
roller is said to have been found to be more effective 
than the smooth roller in compacting loose earth. 
especially where the surface is lumpy. It is manufac 
tured by R. C. Pope, Chamber of Commerce Building, 
Chicago. 

STONE CRUSHING.—A crusher, engine and boiler 
are included in the estimate of the Superintendent of 
Public Works, New Bedford, Mass., the estimated cost 
being $6,000. 

THE PORT CHESTER WAGON CO., Port Chester, 
N. Y., is building an addition to its shops to enable it 
to manufacture a heavy contractor’s wakon, having 2- 
in. solid steel axles, with the front wheels turning 
under the body. 

NEW COMPANIBS.-—-Excelsior Wooden Pipe Co., San 
Francisco, Cal.; $250,000; Charles A. Hooper, E. F. 
Burrell and BE. C. Flagg. Railway Torpedo Signal Co.. 
Sing Sing, N. Y.; $5,000; John Gibney and Smith Lent. 
Union Sewer Pipe Co., Akron, O.; $20,000; Wm. Me- 
Farlin, F. H. Adams and C, C. Benner. American 
Automatic Switch Co., Portland, Me.; $200,000; G. W. 
Anderson, F. A. Fernald and J, N. Dewal, all of Boston, 
Mass. Morrison Convertible Car Seat Co., Chicago, ILL; 
$500,000; J. D. Morrison, George W. Amos and H. 
Holyhauer. St. Louis Sewer Pipe Co., St. Louis, Mo.: 

100,000; J. T. Wallace, J. R. Lewis and J. W. Sharpe. 
Troy Valve Co., Troy, N. Y¥.; $30,000; E. Bussey, C. A. 
McLeod and Wm. Koss. 

CURRENT PRICES. 

RAILS.—New York: $29 at eastern mills, $30 at 
tidewater; old rails, $17 for iron, and $14 to $15 
for steel. Pittsburg: $29; old rails, $20 for iron and 
$15.50 to $16 for steel. Chicago: $30 to $32 for standard 
sections; old rails, $18 to $18.25 for iron and $11.50 to 
$13.25 for steel. 

TRACK MATERIAL.—New York: steel angle bars, 


1.6 to 1.65 cts.; spikes, 1.9 to 2 cts.; track bolts, 2.4 to . 


2.6 cts. with square and 2.7 to 2.8 cts. with hexagon 
nuts. Pittsburg: splice bars, 1.75 to 1.77 ets. for iron 
and 1.8 cts. for steel; iron and steel spikes, 2.15 cts.; 
iron track bolts, 2.7 cts. with square and 2.8 cts. with 
hexagon nuts. Chicago: splice bars, 1.65 to 1.75 ets. 
for iron and steel; spikes, 2 to 2.05 cts. at mill; track 
bolts, 2.6 to 2.7 cts. with hexagon nuts. 


PIPE.—Cast fron, $20 to $30 per ton. Wrought iron. 
discounts as follows at Pittsburg: 55% and 10%, and 
47%% and 10% on black and galvanized butt welded: 
65% and 10%, and 55% and 10%. on black and gal- 
vanized lap welded. Casing, 57144%. 

FOUNDRY PIG IRON.—New York: $13.25 to $15. 
Pittsburg: $12 to $14. Chicago: $13.25 to $14.25. 

LZAD.—New York: 3.85 ets.; Chicago: 3.6 to 3.7 cts.: 
St. Louis: 3.57 to 3.6 cts. 


STRUCTURAL MATERIAL.—New York: beams, 2 
to 2.24 ets. for large lots, and 2.25 to 2.75 cts. for 
small lots; channels, 2.1 to 2.2 cts.; angles, 1.85 to 2 
cts.; tees, 2.1 to 2.3 cts.; sheared iron plates, 1.85 to 2.1 
cts.; steel plates, 1.85 to 2 ets. for tank, 2.1 to 2.25 cts. 
for shell, 2.4 to 2.65 cts. for flange, 2.6 to 2.8 ets. for 
firebox. Pittsburg: beams, 2 to 2.1 cts.: channels. 2 
to 2.1 ets.; angles, 1.65 to 1.75 cts.; tees, 2.1 to 2.15 etes.: 
Z bars, 1.85 to 1.9 ets.: universal mill plates, 1.7 to 
1.75 ets.; sheared steel bridge plates. 2.1 to 2.25 «ts.; 
refined bars, 1.7 cts. for iron and steel: steel plates, 1.7 
to 1.75 ects. for tank, 1.95 to 2.1 ets. for shell, 2.05 to 
2.1 cts. for flange. 3.4 to 3.5 cts. for firebox. 1.9 to 2 
ets. for bridge. Chicago: beams, 2.17 to 2.25 cts.; chan- 
nels, 2.27 to 2.5 cts.; angles, 1.9 to 2 cts.: tees, 2.2 to 
2.3 cts.: sheared plates, 1.9 to 1.95 cts; universal plates, 
1.9 to 2 ets.; steel plates (at mill). 1.9 to 2 for 
tank, .2.12 to 2.25 cts. for shell, 2.25 to 2.75 ets. for 
flange, 2.7 to 2.8 cts. for firebox. 
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ENGINEERING NEWS. 


Netice to Sewer Contractors! | Notice To Contractors of Street 





Orricr or THE COMMON COUNCIL, 
Rep Jacket, Micn.. Jan. 10, 1893. 


Sealed proposals for the construction of a 
system of sewerage and drainage will be 
received at the office of the Village Recorder 
of the village of Red Jacket, Mich., until 4 
o’clock p. m. of the Ist day of March, 1893. 
at which hour the bids will be publicly 
opened and read at a meeting of the Village 
Council held for that purpose. 

Each proposal shall be accompanied by a 
certified check on some local bank, for the 
sum of $500, made payable, unconditionally, 
to the order of the Treasurer of the Village 
of Red Jacket, Mich.; such check will be 
considered as a surety of good faith in the 
party making the bid. 

The person or persons to whom the con- 
tract may be awarded will be required to 
attend at the office of the Village Recorder, 
with the sureties offered by him or them, 
and execute the contract within seven days, 
Sunday excepted, from the date of the 
notification of award, and in case of failure 
or neglect so to do he or they will be con- 
sidered as having abandoned it, and as in 
default to the Village of Red Jacket, Mich., 
in which event the check accompanying the 
proposal shall be forfeited to the Village of 
Red Jacket, or in the event of the rejection 
of the proposal the check will be returned. 

The right is reserved to decline any or all 
proposals if deemed for the interests of the 
village. 

The following is the Engineer's estimate 
of quantities by which the bids will be com- 


pared, viz.: 
475 lineal ft., 42-in., 2-ring brick sewer, 
330 ory “ 38 a7 2 “ oad “ 
830 ir) a) 32 hd 1 “ id id 
262 on ry 26 “ 1 “ oe “ 
203 id iy 24 “ 1 ay a7 od 


204 “ on) 22 “ 1 a) ay “ 
575 “ “ 18 * vitrified pipe sewer, 
170 oe a) 15 “ ay “ “ 


1,282 iJ ay 12 “oe “ “ 
21,335 “ “ gs “ “ “ “ 
Le 3 re cateh- 


basin connections, 

32 catch-basins, 

12 manholes in brick storm sewers, 
10 oad oe pipe a ay 

79 - “ « sanitary sewers, 
6 8inch flush tanks, 
5 6 “ ord on 

48 lamp holes, 

325 cu. yds. of rock excavation, 

2,000 lineal ft. of 6-inck vitrified pipe house 

connections. 

These quantities are to be considered as 
approximate only, and given merely as a 
basis of comparison. The village expressly 
reserves te right of increasing or diminish- 
ing the same, to the extent of 20% in the 
aggregate, as may be deemed necessary. 

Proposals must be made upon blanks 
furnished by the Village Recorder or the 
Engineer; all proposals which are not in all 
respects in conformity with this notice will 
be considered as informal and be rejected by 
the Council. 

Plans and specifications of the work are 
on file, and may be seen at the office of the 
Village Recorder; also at the office of the 
Consulting Engineer. 

P. RUPPE, JR., President. 

H, J. VIVIAN, Village Clerk pro tem. 
CHAS, F. LOWETH, Consulting Engineer, 
3-46 Drake Block, St. Paul, Minn. 


To Sewer Contractors. 


Sealed proposals will be received by the 
Board of Sewer Commissioners of the City 
of Pawtucket, R. L, until Friday, February 
10, 1893, at two o'clock p. m., for construct- 
ing a sewer in Central Avenue froin the 
Blackstone River to Mendep Avenue, 

Said work is divided into two sections: 
Section A. 

460 ft. sewer 4 ft. 6 ins. diameter. 

2,350 " " 7 ft. 3 ins. "7 in tunnel. 
Section B. 

150 ft. sewer 7 ft. 3 ins. diameter open cut, 

1,640 "" es 5 ft - we oer 

Sach section will be treated as a separate 
contract in canvassing bids and making 
awards, 

Each proposal must be accompanied by 2 
certified check to the amount of five hundred 
(500) dollars for each section bid upon. 

Proposals must be inclosed in envelopes 
sealed and marked, ‘‘Proposals for Construct- 
ing a Sewer in Central Avenue.” 

The Board of Sewer Commissioners re- 
serve the right to reject any and all bids. 

Plans and specifications may be seen at 
the cffice of the Board of Sewer Commis- 
sioners, Room 8, Music Hall Building, Main 
Street, Pawtucket, R. L 

2-40 A. R. SWERT, Superintendent. 





Paving. 

Sealed proposals will be received until 5 
p. m, Thursday, February 2, 1893, by the 
undersigned for the City of Easton, Pa., at 
the office of the City Engineer, Municipal 
Building, for the paving of Walnut and 
South Fourth Streets with Vitrified Paving 
Brick on a six-inch concrete base in ac- 
cordance with the plans and specifications 
on file in the office of the City Engineer. 

The approximate quantity of paving is 
9,800 sq. yds. 

Each proposal must be made upon the 
“form” furnished by the City Engineer. 

No bid will be considered unless accom- 
panied by a certified check, drawn to the 
order of the Treasurer, New York draft, or 
money, to the amount of $500. All such 
deposits, except that of the successful bid- 
der, will be returned to the persons making 
the same, within ten days after the contract 
is awarded. If the successful bidder shall 
refuse or neglect, within ten days after 
notice that the contract has been awarded 
to him, to execute the same and furnish a 
bond acceptable to a joint convention of 
councils in the sum of $10,000, the amount 
of deposit made by him shall be forfeited to 
and retained by the City of Easton as liqui- 
dated damages for such neglect or refusal; 
but if he shall execute the contract within 
the time aforesaid, the amount of such de- 
posit will be returned to him. 

Samples of brick, sand apd _ gravel, 
properly labeled, must be submitted on or 
before February 1, 1893. 

The city reserves the right to reject any 
or all bids. 

Specifications, blank forms and all avail- 
able information will be furnished on ap- 
plication to this office. 

H. R. FEHR, 
2-3t City Engineer. 


TO SEWER CONTRACTORS. 


Sealed proposals will be received by the 
Board of Sewer Commissioners of the Vil- 
lage of Stamford, N. Y., at the office of the 
President until Wednesday, Feb. 1, 1893, for 
furnishing all labor and material for the 
construction of disposal works and sewers, 
with the necessary manholes, lampholes, 
ete., according to the plans and specifica- 
tions now on file in the office of the Presi- 
dent. Each proposal shall be signed by the 
bidder and accompanied by a certified check 
or cash to the amount of ($500.00) five 
hundred dollars, made payable to the Board 
of Sewer Commissioners, conditioned upon 
the execution of the required contract, and 
the required bond for the faithful per- 
formance of the terms of the contract in 
case of award. 

The Board reserve the right to reject any 
and all proposals. 

By order of the Board of Sewer Com: 
missioners. Cc. L. ANDRUS, Pres. 

1-46 


idinbuigh, Ind,, Water-Works. 


Sealed proposals will be received unti) 
noon, Monday, January 30, 1893, by the 
President and Board of Trustees of the 
town of Edinburgh, Indiana, for the ma- 
terial and labor, together and separately, 
required to construct a system of water- 
works. Each bid must be accompanied by 
a certified check to the amount of $100, as a 
guarantee of good faith. The right to reject 
any or all bids reserved. Plans and speci- 
fications can be seen at the office ef Town 
of Edinburgh, Indiana; also at office of 
Consulting Engineer, John J. Hainsworth, 
Franklin, Indiana. M. DUCKWORTH, 
Pres. Board of Trustees. 53-5t 


~ World's Fair Route. 


The Cincinnati, Hamilton & Dayton R. R. 
is the only line running Pullman’s Per- 
fected Safety Vestibuled Trains, with Chair, 
Parlor, Sleeping and Dining Car Service, 
between Cincinnati, Indianapolis and Chi- 
eago. and is the Only Line running Through 
Reclining Chair Cars between Cincinnati, 
Keokuk and Springfield, Il. It is the u- 
lar line between Cincinnati and St. uis 
with Through Sleeping Cars on Night Trains 
and Chair Cars on Day Trains, and the 
Only Direct Line between Cincinnati, Day- 
ton, Lima, Toledo, Detroit, the Lake Reg- 
fons and Canada. 

Tickets on sale eve ere, and see that 
they read C., H. & D., either in or out 
of Cincinnati, Indianapolis, or Toledo. B., 
O. McCORMICK, General Passenger ad 
Ticket Agent, Cincinnati, O. 51-20t-eow 














Have you ever tried the “ Extensible 
Sewer Brace ’’? See advertisement of the 
Dunn Mfg. Co, on Page iz. 


HARBOR U.S. Engineer Office, 1428 Arch 
St., Philadelphia, Pa., December 1992.— 
Sealed . in gs og be re- 
Sananry 31. 1808, a then potas ed, 
anuary a en ‘ 
for di and removal of w in 
Philadel; Harbor, and t Pea 
spreading of material on nd. 
Specifications, blank forms and available 
information will be furnished on application 
to this office. C. W. Ra Major 


Corps of Engineers, U. 8. Army. 1-4 


TREASURY DEPARTMENT, OFFICE 
Seoervines Architect, Washington, D. C., 
January 13, 1893.—Sealed proposals will be 
received at this office until 2 o'clock p. m. 
on the 9th day of February, 1893, and opened 
immediately thereafter, for all the labor and 
materials required for the interior finish 
and plumbing of the U. 8. Post Office, etc... 
building at Serauton, Pennsylvania, in ac- 
cordance with the drawings and specifica- 
tion, copies of which may be had at this 
office, or the office of the Superintendent at 
Scranton, Pa. Each bid must be accom- 

nied by_a certified check for a sum not 
ess than 2% of the amount of the proposal. 
The right is reserved to reject any or all 
bids, and to waive “7 defect or informality 
in any bid, should it be deemed in the 
interest of the Government to do so. 


ing of the U. 8S. Post Office, Etc., Building 
at Scranton, Pa..’”’ and addressed to W. J. 
Edbrooke. Supervising Architect. 3-2t 


CITY OF DEERING. 


NOTICE TO SEWER CONTRACTORS. 


Sealed proposals for the construction of 
sewer extensions in the City of Deering 
will be received at the office of City Clerk, 
Deering, Me., until noon, February 15, 1893. 

The work in general will comprise the fol- 
lowing lengths: 

24-inch pipe sewer, about 2,152 feet. 
20 “ ‘ cia ny 1 342 “ 


12 “ “ “ “ 3'285 “ 
0 * rr “ “ 1 


g “ “ “ 7.7! “ 


Every proposal shall be signed by the bid- 
der and marked, “Bids for Sewer Exten- 
sion,”’ and addressed to City Clerk, P. O., 
Woodfords, Me, 

Specifications may be obtained and plans 
seen at the office of Isley & Cummings, 
Engineers, Portland, Me. e Committee 
on Sewers, City of Deering, reserve the 
right to reject any or all bids. (Signature.) 

J. H. HUTCHINS, 
WM. W. MITCHELL, 
GEO. W. LEIGHTON, 
Committee on Drains and Sewers. 
WALTER FICKETT, Street Commissioner. 
Deering, Me., January, 1893. 4-3t 


TO CAST IRON PIPE MANUFACTURERS. 


,Sealed proposals will be received until 12 
o'clock m. on March 1, 1893, for furnishing 
the City of Austin, Texas, with 8,676 tons 
of cast iron water pipe and 173 tons of 
special castings. f. o. b. cars at Austin. 
Bids must be addressed to John McDonald, 
Mayor, Austin, Texas, and indorsed 
“Proposals for Pipe and Special Castings.’’ 
The right to reject any or all bids is re- 
served. Full information can be obtained 
from the undersigned, 

W. J. OLIPHANT, 

Secretary Board of Pdblic Works, Austin, 

Texas. 4-5t 
panecstinipninsapienieahlbiicataptitgedancicintsiepitibiiiianeaetd caddie ail 


PROPOSALS FOR SEWER CONSTRUC- 
TION WANTED. 


Ironton, Ohio, wants proposals to construct 
main sewers 8,300 feet long, and 42,36, 34.32 
and 30 inches diameter in one (4%-in.) and 
two (9-in.) ring brickwork in cuts from 1 to 
26 feet deep; together with 200 feet of 24- 
inch iron pipe outlet. Bids to be sealed and 
received by the undersigned up to 12 o’clock 
noon, sun time, Saturday, February 18, 1893. 

For further information, blank proposals, 
etc., address, 


J. R. C. BROWN, City Engineer, 


HALSEY ©. BURR,, City Clerk, Ironton, 
Ohio. : 4-2t 


COMMONWEALTH OF MASSA- 
CHUSETTS. 


METROPOLITAN SEWERAGE COMMIS- 
SIONERS—NOTICE TO CONTRACTORS. 


Sealed bids for building Section 37 of the 
Metropolitan Sewerage System in East 
Boston, in accordance with the form of con- 
tract and specifications to be furnished by 
the Board of Metropolitan Sewer Com- 
missioners, will be received by said Board at 
its office, 93 Lincoln Street, Boston, Mass., 
= eit o'clock m. of Saturday, February 


ie 

No bid will be received unless accompanied 
by a certified check for the sum of $1,000. 

All bids must be made upon the blank 
forms furnished by the Board. 

Some other rticulars are estimated to 
be as follows: Length of section, 4,860 feet; 
average . about 28.6 feet; maximum 
external ameter, 68 inches; estimated 
cubic yards, brick and other masonry, 1, 

Plans can be seen and specifications 
forms of contract can be obtained at the 
above office. 

Each bidder is required to make a state- 
ment indicatin t sewer and _ similar 
work he has done, and to give references 
that will enable the Board judge of his 
business standing. 


The Board reserves the right to reject any 





550. 
and 


— HOSEA KINGMAN, 
HARVETN IN, 
Board of M tan e 
#. ‘etropoli Sewerage Commis- 


Massachusetts. . 
HOWARD A. CARSON, Chief Engineer. 42t 





ae 
= regres, ote =e ee — = re sewers: 1,133 feet of 30-inch brick: 99 ¢ 
returned to the bidders. Proposals must be ; A 
inclosed in envelopes, sealed and marked | fet of vitrified pipe sewer, from 6 ty 
“Proposal for the Interior Finish and Plumb- | inches in diameter. Work to be comme 








Jan. 26, 109 





ENGINEER OFF 
IC 






e atten a 
is invited to the Act of Conct 
1892, Sections 1 and 2 gp? 
. information furnished on 
. WW. H. BIXBY, Captain Corps = 
U. 8. Army. 


at Daeg eee Se 
uilding, Memphis, Ter 

18, 1808. Sealed proposals. a 
the construction of thirty (30) dec 
will be received at this office 
o'clock noon of February 1, isj3, Mtl 
publicly opened. Specifications. ‘pj ry 
and all available information Will be 
nished on application to this Office, 
ROESSLER, Captain of Engineers, 


TO SEWER CONTRACTORS 
Sealed proposals will be received gt 
office of the City Clerk of the City of 
mouth, Illinois, until 12 o'clock 
Monday, Feb. 6th, 1893, for furnishing jy 
and material necessary for the constry, 
of the following approximate 









He 



















Jane 
et, 
ed ba 








dat 


amount 


as soon as the frost is out of the groay 
Bids to be made upon blanks furnished 
the City Clerk. Each bid to be ge, 
panied by a certified check for $500, pay 
able to the City of Monmouth, Plans 
profiles, specifications, ete., can be seey 
the office of the City Engineer. The yj 
is reserved to reject any or all bids, 
J. ARTHUR STEVENSON, City Clo, 
Office of the City Clerk, Monmouth, th, 
Jan. 21, 1893. 42) 


ee 


Haliiax, N. S., Water-works, 


Sealed proposals will be received by 1 
Board of Commissioners of City Works 
the City of Halifax, Nova Scotia, until y 
o'clock noon on Monday, February 2%, 
1893, for the manufacture and deliver; 9 
about 2,400 tons of cast iron pipe and neces. 
sary specials and valves. 

Plans, quantities, specifications and o:he 
information can be obtained from the Ciy 
Engineer. 

The Board of Commissioners of (Cty 
Works hereby reserve the right to reje 
any or all bids, or accept separate teu 
ders for pipe and specials, and for valves, 
or any that, in their judgment, will be for 
the best interest of the City. 

No tender will be considered unless ae. 
companied by cash draft or a certfid 
check for five hundred dollars ($500.00) for 
pipe, and one hundred dollars ($100.00) for 
valves, payable to the City Treasurer of 
the City of Halifax as a guaranty that ia 
ease the contract is awarded the succes. 
ful bidder will execute said contract with 
satisfactory security within ten days after 
notification of award. 

Each bidder will be required to state in 
his proposal the name and address of bs 
two sureties. 

Each proposal must be made on the form 
furnished by the City Engineer, and must 
be marked “Tender for. Water Pipe” (or 
valves), and addressed to the Chairman of 
the Board ,of Works, City Hall, Halifas, 
N. 

By order of the Board: 
W. B. McNUTT, Clerk of Works. 


,F. W._W. DOANE, City Engineer. 
City Hall, Halifax, N. 8. 2-6t 


WOTICE TO GUNTRA.IORS. 


ATLANTIC HIGHLANDS, N. J., WATER 
SUPPLY AND SEWERAGE 
SYSTEMS. 





Sealed proposals for the construction o! 
systems of water supply and sewerage will 
be received by the Mayor and Council of the 
Borough of Atlantic Highlands, New Jer- 
sey, until 3 p. m., Wednesday, February 
8, 1893. The work contemplates approx: 
mately seven miles of pipe sewers, from 
8 ins. to 18 ins. in diameter; manholes. 
flush tanks, and iron outfall sewer into 
Sandy Hook Bay, and approximately eg! 
miles of water-mains, 4 ins. to 10 ins. 
in diameter, valves, hydrants, pumpits 
station, stand-pipe, etc. Bids will be t™ 
ceived separately for the water and sewer 
age systems. Work is to be couipleted 
June 1, 1893. . Certified check for $1,00. 
drawn to the order of the Borough 
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